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SIAUIARY  AHO  CONCLUSIUNS. 


To  successrulXy  meet  The  increaeinfr  coiipo- 
titlon  in  laarlcetirig  apples,  the  yassetchusetts  ^pple 
Qrewer  louai  produce  high  colored  and  the  best  quality 
applet  at  the  lowest  possible  expense.    Proper  train- 
ing; of  the  tree  is  eusentia.!  to  the  production  of 
such  fruit.    Tiiis  thecia  disousees  all  the  factors  of 
truinisg  apple  trees  and  (^ivee  a  new  systeru  of  trjiin- 
ing,  based  on  five  yemrs  atudy  of  apple  trees  und 
one  year  of  experi;uer.te  in  growing  the  trees. 

directions  for  training  treas  are  largely 
empirical,  but  there  la  an  increasing  fund  of  exact 
advice  accumulating  throug)i  experuaents, 

A  system  of  training  for  any  locality  should 
be  based  on  the  habit  of  growth  of  the  varieties  and 
modifying  factors  of  soil  und  climate.    1'nder  the  sane 
conditions  diffirBnt  Viirieties  re'julre  differert 
treatment.     Apple  tress  are  trained  to  the  '/ase  or 
Globular,  Leader  and  t:odifled  Leader  types  of  head. 
The  Globular  head  is  condeuned  as  it  is  often  struct- 
urally weak,   it  does  not  offer  the  best  diatrlLution 
of  fruiting  wood  arid  is  difficult  and  costly  to  train. 
The  Leader  type  is  recouuiiended  for  r!ew  iUigland  since 
it  conforiue  to  xhe  natural  hcbit  of  growth  of  tiie 
apple  tree.     It  offf-.rs  the  greatest  Oeiring  surface 
and  the  best  distribution  of  fruiting  wood  and  is 
easy  and  che  ip  to  t.r  -t.lrt.    The  Modified  Leader  is  an 
iuprove^jent  over  the  Globular  type.    It  has  not  been 
extensively  used  in  tl.e  ••'AeX, 

otudict)  of  a  niiPiber  of  Globular  ,  Leader, 
and  Modified  Leader  trE^e3  show  that  there  is  no  dif- 
ference in  •■.eight  of  Ihesf  types  as  found  in  the 
orflharde  studied. 

The  primary  scaffold  branches  of  a  tree 
should  foni!  a  wide  angle  irlth  the  trunk,  so  us  to 
make  a  strong  union  betwenn  bruich  .rnd  trunk. 

Tlie  scaffold  branches  should  be  spre-id  in 
growth  in  order  that  the  largest  beuring  surface  may 
be  obtained  and  the  tree  kept  open  oo  as  to  Insure 
the  developuent  of  fruit  throughout  the  entire  top. 

The  primary  scaffold  branches  should  be 
•aparated  eight  In^es  <>r  more  on  the  trunk,  the 
distance  depending  on  the  variety.    This  separation 


of  tirunches  penults  iij^ht  to  enter  all  parta  of 
the  treee  and  develop  fruit  buds  and  iiiHture  and 
color  fruit,     '''\ingus  disease*  are  checked  and  the 
orchard  operations  of  spraying,  pruning,  thinning 
and  picking  are  facilitated  and  cheapened. 

In  planting  apple  trees  the  distance  for 
leader  trees  should  not  be  less  than  fift>  feet. 
Sixty  feat  would  ue  better,    t^illers  may  be  used 
but  uuBt  be  resioved  before  crowding  occurs.  The 
primary  sciifrold  branches  should  not  oe  cut  back  at 
planting.    The  surplus  branches  may  oe  cut  out  or 
cut  back  to  »tubs  and  allowed  to  remain  for  one  or 
two  years  before  being  re.aoved.    The  young  tree 
shoulD  be  pruned  as  lightly  as  possible,  so  that 
fruit  bearing  will  be  encouraged.    Bearing  trees 
should  not  ba  pruned  heavily  since  sucii  pruning 
encourages  wood  growth  at  the  expense  of  fruit 
bearing , 

Suianer  pruning  is  not  udvised  for  hew 

Knglund. 

Heading  back  the  apple  tree  is  injudi- 
cious, since  such  practice  fills  the  top  with  twigs 
and  shades  tne  interior  of  the  tree. 

The  pruning  operations  should  consist 
largely  of  thinning  the  top  to  admit  light  to  all 
parts  of  the  tree  and  correct  faulty  growths.  To 
realixe  the  greatest  profits  the  fruit  should  ba 
thinned. 

In  1915,  sawaral  hundred  trees  ware  ax- 
periitiented  on  in  the  auraary  to  study  the  develops 
isant  of  briuichas,  branoh  angles,  bud  growth,  effect 
of  severe  disbudding  on  whips,  the  spacing  of  scaffold 
branches,  and  the  nuiaber  of  seasons  required  in  the 
devslopnent  of  the  loodified  la&der. 

In  these  experiaients  all  tha  primary  scaffold 
branches  vera  spaced  eight  inches  or  more  apart. 

i£xperiL'ient  I.    '-Shipe  having  a  tenainal  bud 
and  three,   four,  or  five  buds  chosen  for  scaffold 
liraba  after  growth  had  progressed  about  an  inch. 
Intervening  bud*  recaoved, 

Jixpariraent  II.     vMps  having  tenainal  bud 
removed,  but  treated  witn  tiiis  exception  in  the  saiaa 
manner  as  ."^periment  I. 


i^^xperiuient  III.    'Afhips  unpruned.    Two  lota 
A  in  which  the  buds  wer«  stripped  off  the  trunk  and 
with  all  buds  left  on  the  tmnk  .  " 

Ji^periment  17,    Two  year  old  trees  pruned  with 
u  leader  and  one  ur  two  scaffold  Hubs  s ived  eight  inches 
apart.    Th«  laader  treated  aa  in  i&»perii3ent  I. 

Kxperiiaent  V.    To  test  the  ability  of  a  bud  or 
short  spur  (Prong  bud)  to  develop  into  a  primary  scaffold 
limb  or  a  two  year  or  older  tree. 

Hesults  were  as  follows: 

In  i^xperiuents  I,  II,  III,  and  IV  by  severe 
disbudding  and  saparatiag  limbs  on  ^ipo  of  baldwine, 
Wealthy,  and  Uclntosh  it  was  found  that  as  an  average, 
three  pen&anent  liubs  could  be  sedured  tuid  in  many 
cases  fuur  or  five.  Uodified  leader  trees  with  three 
to  five  branches  can  often  be  thus  headed  in  one  year, 
and  in  all  cases  in  two  years. 

Sxperiwents  I,  II,  and  IV  showed  that  the 
removal  of  niost  of  the  buds  on  the  n^ip  or  leader  pro- 
duced ;eany  upright  growing  linbs.    The  lowest  liub  was 
usually  the  widest  spreading  and  the  upper  lltrib  the 
■ost  upright. 

Sxperitnents  I,  II,  and  IV  prothiced  the 
narrowest  branch  angles,    ^periiaent  ITT  the  widest 
angles.    Thus  in  Baldwin,  Wealthy  und  )<eIntoBh  and  in 
h;xp«riiiient  III  the  angles  of  the  first  liub  averaged 
80"  while  in  iUperlaents  I,    (I  and  IV  the  average  was 
froaa  34 to  66». 

As  revealed  in  the  uaasureaients  of  angles 
and  spread  a.8  practiced  in  tUperiuents  I,   II,  and  IV 
the  araoval  of  buds  or  severe  early  disbudding  io  not 
a  Judicious  practice  to  follow  in  heading  trees. 

The  general  results  of  jtlxperijaent  IV  aside 
from  the  effect  of  the  disbudding  process  show  that 
one  or  more  lictbs  can  be  retained  on  a  two  year  old 
tree,  with  the  raoainlng  limbs  cut  away.    Tno  retained 
liabs  will  not  out  grow  the  leader. 

In  48  Baldwin,    Vealthy,  Uclntush  and  Vagner 
having  from  one  to  three  limbs  saved  or.ly  one  tree  had 
a  llieb  out  grow  the  leader.     In  Kxperitnent  V  it  was 
found  that  auxiliary  ouds  or  "Prong  Buaa"  could  be 


developed  Into  acaffold  linbs  by  severe  early  disbudding 
in  the  spring. 

Caliper  meaeuremante  of  the  trunk  o  f trees 
disbudded  ind  not  disbudded  after  planting  showed  that 
the  disbudding  checked  growth.    T'on  disbudded  Vagner 
trees  incrensed  in  grovth  of  trunk  2  to  4  oiillinieters  or 
^ore  over  disbudded  trees. 

A  nuiaber  of  loeiiBureuftnta  vere  laade  on  the 
unprunsd  leaders  of  Wagner,  '^ulthy  and      chess  trees. 
It  was  found  that  on  t«o  ^ear  old  wood  there  was  an 
avera£;e  of  one  brunch,  on  the  three  year  old  wood  an 
uver^ge  of  three  branches  for  Duchess  and  iftigner  and 
four  brunches  for  Wealthy.    These  results  indicate  that 
the  necessary  scaffold  liuibs  for  the  framework  cannot 
be  aecured  until  the  growth  of  the  le.3ider  is  over  two 
years  old. 
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Tha  Hew  liagland  Apple  Grower  has  recently  entered 
a  period,  in  which  he  i«  encountering  keen  competition  in 
■arketing  hia  fruit.     Tfaie  competition  is  of  two  kinde, 
that  with  different  fruits  and  the  other  with  eompeting  ^ple 
growing  sactiona  of  the  United  States. 

Due  to  euecessful  cooperation  in  the  Citrus  Fruit 
Industry  of  California  and  florida  and  a  monopoly  in  the  case 
of  the  Banana  trade,  powerful  orgaoixationa  are  marketing  these 
fruits.     Large  sma  of  aoney  are  also  being  expended  in  all 
par;te  of  the  United  States  by  the  California  and  Florida  Orange 
Growers  in  advertising  citrus  fruits.     This  adTsrtising  eaa- 
paigB  is  rapidly  increasing  the  consuaption  of  these  fruits. 
It  is  also  stated  that  recently  tho  baaaaa  coasu^ption  was  acre 
than  doubled  in  the  Onited  3tatM.     On  tha  other  hand,  the  cea- 
euaptlon  of  apples  has  not  increased,  in  fact  atatiaties  shew 
that  it  haa  actually  decreased.     This  is  due  in  part  to  the 
ocapetition  of  other  fruits. 

Uaay  thouaands  of  acres  of  apple  treea  in  the  ?est  and 
£aat  are  now  bearing  or  aire  soon  coiting  into  bearing.  This 
faot  assures  a  greater  production  and  tlxts  keener  coapetition 
in  the  near  future. 

Die  chief  rivals  of  Mew  J^laad  in  the  production  of 
high  quality  apples  will  be  the  TVestem  States  of  Oregon,  ffash- 
ii^ton  and  Colorado  and  in  tho  east  the  Appalachian  Ueuntain 
states  of  Pennsylvania,  Virginia  and  West  Virginia.      All  these 
regions  produce  apples  of  superior  appearance  and  bright  red  color* 

To  successfully  ooapete  with  the  Western  and  Appala- 
ohian  apple  groaers  and  other  coapetitive  fruits,  the  New 
Kaglaad  Apple  Grower  aust  produce  apples  of  the  highest  color, 
free  froa  bleuiahes,  with  a  low  production  and  aarketing  cost. 

Color  is  an  iaportant  factor  in  selling  apples. 
Feople  always  aen  to  aasooiate  a  bright  red  color  with  high 
<tuality.      In  additito,  the  Western  Growers  are  educating  the 
consuaer  to  demand  a  fine  appearing  apple.      Ihe  .vestem  apples 
have  a  saooth  waxen  appearance,  of  bright  red  color  and  free 
froa  blaalshes.     Thia  fact  ia  of  great  aoaent  to  New  i:^and 
Apple  Growers,   for  it  is  possible  to  produce  apples  here,  having 
as  high  color  with  an  attractive  waxen  appearance  and  free  froa 
bleaishes,  as  in  any  ether    part  of  tha  United  States. 

An  ii^ortant  factor  in  growing  such  high  quality  fruit 
is  that  a  proper  eystem  of  training  the  trees  be  adopted  and 


eonsistaatly  followed.      9u<h  a  •ystam  must  proTid*  for 
th«  production  of  wLximua  crops  of  hlghaat  quality  fruit 
at  tha  leveat  eoat  connMiaurata  «i.tfa  tha  raaulta.  Thara 
raaulta  oan  only  ba  obtainad  when  tha  fruit  growar  adopts 
a  ayatan  of  training  that  diatributea  tha  branchaa  in  auoh  a 
■aanar  that  light  i«  admitted  to  all  parta  of  the  traa  to 
produoa  tha  fruit  buda  and  to  color  the  fruit.     with  an 
open  dietrlbution  of  bran^ea.  spraying  i»  done  mora 
thoroughly,  thus  chedcing  insecta  and  fungus  disaaeea,  and 
thinning  and  pieking  fruit  ia  fadlitatad,  *ich  raduesa 
the  cost  of  handling.     The  aisa  of  the  crop,  precocity  ia 
bearing  and  coat  of  pruning  opera tiens  are  all  influenead 
by  the  system  of  training  adopted. 


<»Ji.CT 


The  obJ««t  of  this  tb«ai»  i«  to  thoroughly 
diaouM  the  vholo  problan  of  tnOniag  applo  treea,  and  in 
■0  doing  to  e&ll  attention  to  certain  fallaciouo  prae- 
tleea  societimea  uiet  with  In  Kow  ij^laad  training;  to 
define  toraa  that  huT«  led  to  aoso  confuaion  in  the  peat; 
to  examine  eontrary  adTioo  and  different  taothode  end  the 
reaaona  for  the  aauo^    and,  finally,  to  offer  a  method 
for  training  treea  in  Uew  x^laad  -that  ia  founded  on  all 
the  faotora  affecting  the  growth  of  the  tree  and  thua 
c<mtrelling  the  training  operutiena.     Thia  method  ia  baaed 
on  obaerrationa  of  many  treoa  and  ^^roharda  and  experimenta 
carried  on  at  ^ernt  by  the  author,  and  on  experiments  of 
othere  eenducted  elaawhero. 

Bie  writer's  interest  in  training  and  pruning 
treas  was  awaksnad  when  he  attempted  to  teach  the  aubjeet. 
He  found  ae  many  contradiotory  ideaa,  different  methods 
used  and  dogmatio  adrlca  given,  that  it  was  very  difficult 
to  lecture  and  demonbtrate  th*  training  of  apple  treea,  with 
the  hoaeat  ouoTietion  that  ho  v/aa  imparting  the  truth. 
frm  that  time  on  a  atudy  was  Dade  of  fruit  treae,  and 
apple  treea  in  partieulur  of  all  ages,  in  order  to  diaeover 
the  fundamental  principles  underlying  the  correct  training 
of  treea,  aa  applied  to  Mew  Oagland  conditions. 


LlTiiRATURi!:  uH  TRAINING 


Th«  litoratur*  on  the  training  and  pruning  of 
apple  trees  is  voluoinous.    It  might  be  divided  into  tvo 
classes,   first  that  which  is  eaperical,  comprising  the 
bulk  of  the  writing  and  secondly  that  based  on  experiiaent, 
which  is  supposed  to  be  scientifically  accurate. 

ypreiRH  Literature 

The  h-uropeun  and  c^^lish  writers  from  the  earli- 
est to  the  l^iitest,  largely  confine  their  attention  to  the 
tr-iining  of  trees  in  fttnoy  forus  on  vails  and  in  gardens. 
Uuch  that  they  do  is  of  interest,  but  of  little  practical 
value  to  the  .vaericcui  orchardist.    3oiae  of  the  early 
iingliah  authors  such  as  Thouae  iVndrew  Knigh't  (I)  made 
many  valuable  suggestions  on  training  apple  trees.  The 
best  l^glish  publications  on  training  have  eodnated  from 
the  'iSobum  c^xpariment  station.    The  results  of  carefully 
conducted  experiments  by  3.  H.  Pickering  (2)  as  published 
in  the  reports  of  this  station,  should  be  read  by  every 
one  interested  in  the  experimental  side  of  I'oiaology.  1'hese 
results  3r«  quoted  severil  tines  in  this  thesis. 

In  Australia,  New  Zealand  and  South  Africa  lit- 
erature on  training  apple  trees  has  appeared  since  1890. 
Uost  of  these  writings  are  in  the  reports  of  the  various 
i>tate  Board  of  Agriculture  of  these  countries. 

The  development  of  the  science  of  i'omology  In 
the  United  ;itates,   from  tiie  first  years  of  the  19th 
century  until  the  rise  of  large  couraercial  orchards  shortly 
after  the  Civil  War,  was  largely  concerned  with  ttie  study 
of  varieties.    Tne  methods  of  training  were  to  a  great 
extent,   derived  from  the  Prenoh  and  Knglish,  Kiving  been 
inspired  by  Knight,  forsythe  and  iXi  Breuil.    The  publi- 
cations of  this  tiiae  denote  little  or  no  attention  to 
pruning  standard  trees,  but  have  a  short  chapter  on  train- 
ing to  fancy  forius. 

During  the  latter  part  of  the  19th  century  the 
studies  of  Varieties  languished.    «fith  the  rise  of  t}is 
i^periiaent  Stations  the  attention  of  houolotists  centered 
on  methods  of  culture  and  spraying,  which  was  of  pressing 
iiaportance  at  thi»  time,  due  to  the  increase  of  orchard 
pests. 


R««ently  tiie  iniereut  In  questions  pert&ining 
to  truning  trees  has  been  greatly  stimulnbed,  with  the 
result  that  practiciUly  all  tiie  Jixparloant  otationo, 
locttted  in  apple  graving  stutes,  are  daing  some  research 
on  these  problems. 

American  Literature  of  the  Nineteenth  Century  on 
Training. 

The  first  American  publication  that  has  been 
found  by  the  writer,  uAiich  contains  directions  on  train- 
ing and  pruning  adapted  to  conanercial  orchards  is  that  of 
Thaeher  (3)  lti22.    S'or  heading,  the  author  advises  as 
follows:    "All  superfluous  or  rmabling  branches  should  be 
taken  off  annually  und  only  three  or  four  leading  ahoots 
be  left  to  every  he^id."    On  pruning  bearing  trees  general 
directions  are  given  as  to  tiiue,  keeping  the  tree  open, 
on  methods  of  cutting  larj^e  liiabs,  reiaoving  crossing 
branches  and  dead  wood.    4'ith  but  one  marked  exception  the 
advice  given  by  this  early  author  is  little  different 
and  in  many  cases  lauch  more  correct  than  that  offered  by 
his  successors  even  to  this  day.    Kenrick  (4)  1833  makes 
no  mention  of  training  of  standard  trees.     In  the  edition 
of  1841,  he  saya  of  orchard  trees:    "If  tlie  branches  of 
a  young  tree,  issuing  at  and  above  the  requisite  height, 
be  made  by  pruning,  to  diverge  froia  the  trunk  in  every 
direction  above  the  horizontal,  und  Uie  interior  of 
these  be  carefully  kept  frou  any  interference  with  each 
other  for  a  few  ye^u-s,  little  pruning  will  even  after- 
wards be  necessary." 

Thoaas  (5)  1846  has  passed  through  many  editions 
the  last  being  in  1911.    in  the  first  edition  uf  1846  the 
training  advice  is  general  such  as  time  of  year  etc.  in 
the  21st  edition  as  revised  by  Saad  the  training  directions 
are  as  follows:    "On  planting,  three  or  four  br inches  are 
selected  and  cut  back,  the  aaount  of  cutting  oeing  left 
to  the  judgment  of  the  operator.    Two  buds  are  al loved  to 
grow  on  these  brjjnches,  the  raniaining  buds  being  rubbed 
off.    This  oper^ition  is  repeated  the  following  yenr  on 
the  new  shoots  and  continued  until  the  head  is  formed. 
Ouch  a  tree  is  essentially  pruned  to  the  rounded  heiided 
form,  tne  leader  being  suppressed.    The  chief  rules  for 
pruning  a  bearing  orchard  ure  given.     U)  To  avoid  cutting 
off  large  liuibs  except  in  case  uf  absolute  necessity.  (2) 
To  aduit  light  equally  into  all  parts  of  the  tree  by 
thinning.     i3)  To  reiaove  all  crooked  or  badly  growing 
limbs.     i4)  To  do  the  work  gradually  or  in  successive 
years.     (5)  To  cover  wounds  over  an  inch  in  diaojeter  with 
shellac.    No  further  advice  is  given." 
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Why,  the  advica  of  downing  (6)  1857,  the  fore- 
most Pouologiat  of  hia  time  should  have  ra«de  so  little 
liaprosaion  on  the  training  and  pruning  methods  of  the 
fruit  growers  from  l&SO  to  1900  seems  remarkable.  The 
writer's  impression  is  that  Thomas  and  also  Harry  were 
able  to  over  shuciow  Downing  and  coiouiand  the  attention 
of  the  I'omologists  and  orchard  aen.    The  fact  remains, 
nevertheless,  Uiat  since  the  time  of  these  two  aarr  tif,  to 
today  the  severe  pruning  of  apple  trees  has  been  raost 
generally  advised. 

Downing  saya;    "In  this  country  almost  ail 
fruit  trees  are  grown  as  standards.    In  this  -way  they 
develop  their  natured  fonas,  attain  the  largest  alie, 
and  produce  the  gra^taat  quantity  of  fruit,  with  the 
least  possible  care.    Our  bright  and  powerful  sun, 
reaching  every  part  of  the  tree,  renders  the  lainute 
system  of  pruning  and  training,  which  occupys  so  large  a 
portion  of  the  ^gllah  works  on  this  subject,  of  little 
or  no  idwiient  to  the  cultivator  here." 

"A  Judicious  pruning  to  modify  the  fora  of  our 
stiVifilard  trees  is  nearly  all  that  is  required  in  ordinary 
practice.    ^>ery  fruit  tree,  thrown  in  the  open  orchard 
or  fcitrden  as  a  couaaon  at  aJiditrJ  shoul  j  be  allowed  to  take 
its  natural  fona.  the  whole  efforts  of  the  pruner  going 
no  further  thun  xo  take  out  ill  weak  and  crowded  branches, 
fhere  pruning  ia  not  required  to  renovate  the  vigor  of  cjq 
enfeebled  tree,  or  to  regulate  its  shape— in  other  words, 
in  the  case  of  a  healthy  tree  which       wish  to  retain  in 
a  state  of  the  greatest  luxuriance,  health,  and  vigor,  it 
may  be  considered  worse  than  useless." 

harder  (7)  1867  a  prominent  i'omologist  of  the 
middle  19th  century  gave  very  general  directions  for 
training  aiiailiar  to  Thomas  and  Barry. 

Barry  (b)  1683  gives  the  usual  phyaiological 
effects  and  laechauical  ;uethods  of  pruning,    for  st:indard8, 
he  says,  select  a  nursery  tree  four  to  six  feet  high. 
Choose  three  or  four  liabs  to  form  the  he-xd  .md  cut  back 
these  at  least  one  half,     i^rou  the  shoots  produced  on 
these,  at  and  below  the  cut,  two  of  tne  strongest  growths 
are  selected,  each  on  opposite  sides  and  the  others  are 
rubbed  off.    The  attention  required  after  this  will  be  to 
maintain  a  uniform  growth  aiaong  thess  six  brinches  and 
-s-iQir  meubers  and  divisions.    Prevent  the  growth  of  shoots 
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In  the  canter.    The  leading  defect  in  all  our  orchard 
trees  is  too  much  wood  and  the  heads  are  kept  oo  dense 
v/ith  aiaall  aaoots  that  the  sun  and  air,  are  in  a  great 
measure,  excluded  and  the  fruit  on  trie  outside  of  the 
tree  only  is  loarfcetable  or  fit  for  use.    The  head  should 
be  kept  open  rather  in  the  fona  of  a  vaae. 

The  laost  eoiaprehenaive  uaarlcan  «ork  on  train- 
ing fruit  trees  is  that  of  Bailey  (9)  18^8,  vhieh  has 
been  revised  a  nui.iber  of  times.    Bailey's  writing  covers 
the  field  of  training  and  pruning  all  kin.is'of  fruits 
in  a  uijst  exhuuslve  manner.    However  the  writer  fails  to 
find  anything  of  originality,  pert'iining  to  tne  train- 
ing of  apple  trees  in  this  work.    The  publication  is 
aiii&ly  a  restatement  and  compilation  of  the  work  of 
American,  i<'ronch  and  luoglish  i''oiiiolo,;iot8,  written  in  an 
attractive  oiyle,  with  observ^itiona  and  suggestions  of 
the  author,  which  help  greatly  in  uaking  the  subject 
clear.    Bailey  states  the  following  as  the  reasons  for 
training  and  pruning. 


(1)  To  modify  the  vigor  of  the  plant. 

(2)  To  produce  larger  and  better  fruit 

and  flowers. 

(3)  To  keep  the  plant  within  manageable 

shape  and  limits. 

(4)  To  change  the  huuit  of  the  plant 

from  mure  or  less  wood  bearing  to 

fruit  beiring. 
Vi>)  To  reuiove  superfluous  and  Injured  parte. 
^6)  To  facilitate  eprajing  and  h-trvesting. 
{,'!)  To  facilitate  tillage  and  to  improve  the 

convenience  of  the  plantation. 
V6)  To  truiu  the  plant  to  soiae  desired  forra. 


The  following  are  given  as  the  princijiles  of 
pruning  and  consist  largely  of  the  physiological  effects 
of  pruning. 


(1)  Meavy  pruning  of  the  top  of  a  plant 
tends  to  increuise  the  production  of 
wood. 

(2)  Heavy  pruning  of  the  root  tends  to 
lesson  the  production  of  tn»  wood. 

(3)  Heavy  pruning  of  the  top  tends  to 
rejuvenate  weak  or  declining  pl^ts. 

(4)  A  pruned  plant  tonds  to  resume  its 
natural  habit . 

(5)  The  habit  of  the  plant  varies  from 
youth  to  ligo. 

(6)  One  part  of  a  plant  may  live  at  the 
expense  of  another  part. 

(7)  Water  sprouts  nre  results  of  a 
disturbed  equilibruio. 


{'a)  Tha  tendency  «f  plante  ia  to  grow  frjia  the  upponaost  buds, 
(a)  The  heading  in  of  >oung  grovths  tends  to  develop  the  lateral 

•uid  domant  buds. 
.10}Ciieoklng  growth,  so  long  as  the  plant  reiuains  l- tropg  alid 
heali.ny,  induces  fruitfulness. 

(ll)i'ruit  bearing  is  deteruined  more  by  the  habitual  perfomanee 
and  condition  of  the  ,'lant  thtiM  by  the  kind  or  extent  of 

pruning,  it  is  uaeoci  ted  with  a  quieocont  rather  than 
a  stiinulated  or  fitful  state  and  the  habit  is  more  anenable 
to  treatnent  when  the  plont  is  young  than  when  it  is  eld. 

(X2)l'runing  may  be  uide  a  ueans  of  thinning  ^he  fruit. 

(13}Heading-in  Induces  fruitfulneau  by  checking  exuberant  growth 
and  by  encouraging  the  fonaation  of  short  lateral  growths. 

(14}The  season  in  which  pruning  is  done  has  ceuie  inlluence  on 
fruit  bearing,  for  winter  pruning  tends  to  produce  10  mH 
where  as  summer  pruning  does  not. 

(15)  Vhe  effect  of  pruning  us  «ell  as  the  necessity  of  it 
depends  gr  atly  upon  locality  and  clinixte. 

(16)  0eal8  with  the  healing  of  large  wounds. 

Bai.ey  perfers  the  "double  story"  (leader)  type  of  head, 
with  four  or  five  scaffold  liiabs.    The  advantu,  es  claimed  for 
this  type  of  tree  is  ihat  it  offers  a  p 'eater  surface  for 
bearing  fruit,  the  load  is  raoro  evenly  distributed  and  there 
is  less  dant^er  of  splitting  crotches. 

In  starting  the  headu  on  young  trass  he  advises  cutting 
back  the  scaffold  branches  to  a  foj/  buds  each.    In  succeeding 
yeurs  the  training  consiatu  of  tne  usual  thinning  and  cutting 
CBOSsing  brunches  and  heading  back  of  vigorous  leaders. 

iiXperiuient  utntion  hitarature. 

Jue  to  the  fact  that  comprehensive  pruning  exper- 
ience requires  a  long  tiiae  for  the  obtaining  of  results,  the 
i'.lxperiment  Jtations  have  ueen  reluct^uit  to  undertake  such  re* 
ssarcn.    It  is  only  within  the  past  five  or  six  years  that 
extensive  experiments  in  training  apple  trees  have  been  under- 
taken.   Hecently  sevflral  oulletins  recording  results  bailed  on 
oxperiuents  ia  training  and  pruning  have  appe-ired.    But  prior 
to  1912,  with  a  few  ;aariied  exceptions,  the  i^periaent  .station 
Literature  on  this  subject  contains  very  little  of  orignality 
as  to  methods. 

About  19C0  there  was. a  great  revival  of  interest  in 
a, pie  growing.    The  demands  on  the  '-^periment  station  for  ad- 
vice on  apple  growing,  and  incidentally  training  and  pruning, 
ware  very  great.    This  resulted  in  the  production  of  one  or 
■ore  bulletins  by  nearly  every  -^Jcperiment  otation  loe-ited  in 
ma  apple  ^;rowing  state. 

In  order  to  clearly  demonsteate  the  various  swthods 
of  training  and  pruning  aj'ple  treeo,  as  advooited  since  1900, 
a  number  of  iJxperiiaent  otationsbulletina  and  vritin^s  from 
other  publications  are  h»re  given,    trfich  of  these  writings  are 
considered  tspioal,  either  as  to  the  iue«hods  quoted  of  a  particu- 
lar region,  or  for  .methods  quoted  in  general,  as  naving  certain 


UDlqu*  features,  or  as  an  example  aB  u  departure  frou  the 
prevailing  .ajde,  being  baeed  on  local  observations  and  ex- 
periments and  not  coiaplled  from  the  writings  of  others. 

These  publications  have  in  soue  cases  been  ab- 
stracted in  part,  and  in  others  copied  verbatim.  Heavy 
type  is  used  to  eaphasixe  certain  features  of  these  writ- 
ings. 

Paddock  (10)  advises  training  as  follows,  which 
is  typical  of  the  Astern  laethod,  and  has  been  extensively 
copied  in  the  East. 

"Toe  Vase  form  of  tree  is  favored  with  not  more 
than  five  scaffold  limba.    "ilie  danger  of  the  leader  being 
infected  -jrith  blif^ht  uni  h:;.ving  to  be  cut  out  is  claiaed 
as  a  disadvantage,  also  leader  trees  are  started  to  be 
high  heidad  trees.    The  he.ii  is  started  at  ZO  inches  and 
the  brtiT-.ches  retained  are  cut  back  to  a  sound  bud  a  few 
inches  frora  the  main  «t«!U.    If  the  tree  is  poorly  headed, 
prune  to  »*iip,  leaving  about  18  inches  of  trunk  to  form 
head  on  or  plant  a  whip  und  out  ba<*  accordingly." 

"The  second  season  toe  three  or  five  scaffold 
limbs  that  have  been  selected  are  cut  back  to  12  inches 
from  the  trunk.    If  the  lowest  branch  starts,  at  20  inches 
frois  the  ground  and  the  highest  branch  should  be  one  or  two 
feet  above.    ?or  the  third  year  pruning  two  later^s  are 
allowed  to  develop  on  each  scaffold  linb  and  ore  cut  b-ick 
from  a  naif  to  two  tnirds  their  tjrowth.    from  now  on  prun- 
ing consists  in  reuioving  surplus  brunches  uid  those  that 
cross.    Vigorous  growtns  also  are  headed  in." 

Kisher's  (11)  advice  is  quite  siiailiar.  "There 
are  two  distinct  systeus  practiced  in  the  Northwest  in 
fonaing  the  tops  of  apple  trees.    Tho  first  is  known  as 
the  pyramidal  fonc  in  which  the  leader  is  preserved  and 
the  branches  trained  out  Tran  it.    The  second  foru:  is  that 
of  a  vase  in  whicn  the  leader  is  rfjuoved  and  the  branches 
t^e  the  fona  of  the  ribu  is  an  inverted  umbrella.  Kot 
laore  than  four  liiubs  are  used  to  funo  the  fraueworH,  or 
the  top  of  such  tree.    Vhe  reuult  is  an  open  centered 
tree  wriich  ^ives  a  larger  surface  on  which  the  tsun  can 
shine.    Such  trees  are  usually  nearer  the  ground." 

"The  shape  of  the  tree,   however,  should  be  deter- 
:flined  largely  by  the  natuml  characteristics  of  the  tree, 
jome  varieties  grow  best  when  the  leader  is  preserved,  while 
others  produce  the  Qtjst  results  where  the  leider  is  cut  out 
and  the  open  centered  tree  is  for>aed.    In  tiio  o^en  centered 
tree  it  is  necessary  to  fora  braces  accross  Trout  the  limbs 
to  keep  theiu  from  splitting  when  producing  a  heavy  crop  of 
fruit.    Trees  that  are  headed  low  v  from  16  to  24  inches) 
produce  the  best  results  in  i^ontana." 

"If  one  year  old  trees  are  set  out,  the  pruning 
the  first  year  will  conoist  in  cutting  the  top  buck  to  with- 
in Id  or  24  inches  of  the  ground. 


During  the  first  saaaon  three  or  four  branches 
should  be  peruittad  to  grow.    In  the  spring  of  the  uecond 
year  if  mora  than  three  or  four  branches  grew  during  the 
first  suiaaer,  they  should  be  cut  out.    The  wialning  branches 
should  be  cut  back  to  within  three  or  four  buds  of  the  a<ain 
stei3.     If  the  urn  ahiiped  or  open  centered  tree  is  to  be 
gro-«n,  the  leader  should  bo  mit  entirely  out  at  this  time. 
If  the  pyraiaidal  treo  is  the  one  desired,  the  leader  is  not 
cut  out  entirely  but  is  cut  back  to  within  three  or  four 
buds  of  the  season's  growth.    In  the  spring  of  the  third  year 
each  luteral  branch  is  treated  rsuch  the  soue  :ib  the  liiain  stem 
and  lateral  branches  during  the  first  and  second  years.  All 
but  three  or  four  branches  are  cut  out  including  the  termi- 
nal branch  und  the  others  are  cut  buck  to  within  three  or 
four  buds  of  the  steia  frou  which  they  grew.    By  cutting  each 
season's  growth  back  to  vilthln  a  few  buds  of  the  lust  season's 
growth  the  tree  is  Liade  to  grow  laueh  otjckier  than  it  other- 
wise would." 

Jarvls  12  plagiarizee  the  western  method  for  "onnecticut. 

"Por  uost  varieties  the  head  should  be  started  not 
oore  than  two  feet  above  the  graft  union,  but  with  seme 
naturally  spreading  Vhirieties,  like  Khode  Island  Greening, 
start  the  heud  at  tivee  feet.    On  two  year  olds,  if  the  heaje 
have  been  started  right,  thin  out  the  branches  to  three  or 
four  and  cut  these  back  to  within  three  (ir  four  iiiohes  of  the 
•tsa." 

'*Tha  regular  annual  pruning  consists  in  removing 
unnacessary  growth  and  aoderately  heading-in  the  stranger 
growing  brunches.    There  is  a  tendency  uiaong  the  beat  growers 
to  develop  a  tree  with  an  open  spnce  in  the  center  of  the 
head.    To  spread  a  tree  cut  to  an  outer  bud  and  to  coiapact 
the  head  cut  to  an  inner  bud." 

Close  (13)  advises  the  conventional  method  for  :.'aryland. 

"Select  from  3  to  5  br>nchas  distritxited  around 
the  trunk  6t  different  heights  to  fan;:  the  foundation  branches. 
Cut  ttiese  back  to  A-oiii  four  to  six  inches  in  length.    Cut  the 
ether  branches  above  the  second  or  third  bud,  rather  than 
short  up  to  the  trunk,    'i'his  proiaotes  the  Jevelopiuent  of  more 
leaf  surface,  v»hioh  induces  increased  growth.    If  the  tree 
is  to  be  low  headed  the  top  should  be  cut  off  one  and  one 
half  or  two  feet  above  ground,  if  high  headed  at  iibout  four 
feet  frou  the  ground. 

1st  ye?ir.  Thla  consists  of  the  pruning  done  when 
the  trees  are  ^)lanted,   but  if  any  new  ahootu  tend  to  make 
the  trees  unsya&aetrlcal  the  tips  should  be  pinched  off  in 
suaaer  to  cheek  thsir  growth. 

2nd  year.  Cut  out  all  surplus  branches  and  prune 
back  the  foundation  branches  frou  one  third  to  one-half  of 
their  growtn  making  the  tree  symu-etrical  and  leaving  the 
central  leaJint  shoot  lonRsr  than  the  others.     Avoid  the 
formation  of  crotcnes  as  thoy   J-e  sure  to  split  down  and  ruin 
the  trees. 


3rd.  fruns  aa  mentioned  for  second  year, 
Oo  not  let  two  branches  cross  or  rub;,    remove  one. 

4th.  Until  the  trees  begin  tu  bear,  the 
foundation  branches  ahould  be  cat  back  annually 
to  mke  them  short  and  strong.      After  fruiting  begins 
not  aucb  pruning  is  necessary  except  to  thin  gut  sur- 
plus growths  and  keep  the  tree  syioustrical .  I'rune 
fro::i  the  top  down  und  net  from  the  bottoui  up. 

"Careful  suiomer  pruning  la  of  Imense  iu- 
portance  because  the  new  growth  can  be  so  easily  guided 
and  ODutrolled  .     Voung  trees  ought  to  be  oxaiained  every 
three  or  fvur  weeks  in  the  growing  season  when  much  of 
the  pruning  can  be  done  by  pinching  out  new  growths 
with  the  thumb  and  finger  where  necessary.      It  ooc*' 
tines  happen*  that  young  trees  grow  so  vigorously  they 
do  not  begin  to  bear  fruit  for  several  years  after  they 
should  be  producing  crop.      This  tendency  toward  wood 
production  can  often  be  checked  and  fruit  production 
induced  by  rather  severe  pruning  early  in  June." 

Hedriok  (14),  the  foremost  Poatelogist  in 
the  United  states  and  one  of  the  leading  >'oaologloal 
Scientists  in  the  Aorld,  breaks  away  from  the  western 
vase  type,  severely  pruned  tre~s  and  advocate*  a  sys- 
tMB  of  training  adapted  to  huraid  regions  as  the  .■■:a8tsm 
United  State*.     Hedrick*  writings  are  based  on  long 
experience  md  exhaustive  rasearcb. 

Pruning  >'rult  Trees 

"It  Is  necessary  to  cut  away  part  of  the 
branches  to  enable  the  injured  root  syctam  to  supply  the 
reiaalnlng  branches  aith  tniXor,      the  leas  the  roots  are 
injured  the  les^^  the  top  need  be  cut  away.      Boih  theory 
and  experience  lead  to  the  belief  that  fruit  grower*  usually 
uiake  a  Mistake  In  the  taaaner  of  prunini;  newly  set  trees. 
The  camaon  way  is  to  cut  buck  all  of  tho  branches.  This, 
in  many  cages  is  wrong.      'itie  top  buis  on  a  branch  develop 
sojnest  ana  produce  tho  largest  leave*.      liow  a  newly 
set  tree  will  grow  best  if  it  can  develop  a  large  leaf 
surface  before  dry,  hot  weather  ^ets  In,  and  this  it  will  do 
if  some  branches  are  left  intact.      Therefore,  inutead  of 
short8ning->in    all  branches,     cut  away  ct^ue  of  the  branches 
entirely.      The  tree  ao  pruned  will  start  growth  and  acquire 
vigor  more  quickly  and  a  bet -or  top  can  be  forwod.  There 
are  sjme  oases  in  '«hich  certain  fruits  or  varieties  pr  .dues 
abnonaally  long  branches  by  the  end  of  the  second  year 
whiob  aay  have  to  be  cut  back. 
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"Tha  first  pruning  .~Ramove  the  branchee  and  cut  back 
tha  rsawining  whip  to  the  heading  height  desired.  The 
reason  for  this  cutting  batic  is  that  a  tree  of  this  age 
htxj  not  sufficient  space  of  bare  trunk  between  branches 
for  final  branch  spacing.      If  the  tree  is  two  years  old, 
as  is  usually  the  case  «dth  all  fruits  excepting  the 
peach,  or  when  the  one  year  old  plants  h  ive  been  set  a 
year,  the  real  work  of  heading  may  be  begun,  but  even 
now  the  required  space  for  proper  heading  hardly  exists, 
and  the  head  cannot  yet  be  wholly  fonaed.      'iliis  early 
pruning  is,  th9ref>>re^  all  more  or  less  provisianal 
though  an  Ideal  for  the  future  tree  nust  be  plainly  in  the 
uind  frota  the  start. 

"The  height  of  the  head.-~-  A  deeisiTe  choice  must  be  vada 
at  the  very  st^rt  as  to  the  height  of  the  head.  Stall 
the  tree  belo*  or  high-aeadedT  The  choice  should  usually 
be  for  a  low  headed  tree. 

"The  f ora  of  the  top . — Two  i^eneral  types  of  top  are  open 
to  choice;    the  vase  form  or  open  centered  tree^  and  the 
globe  or  close-cantered  tree.      In  the  first  the  frame- 
work of  tho  tree  consists  of  a  short  trunk  surmounted  by 
four  or  five  main  branches  ascending  obliquely.      In  tha 
close-centered  tree  the  trunk  is  continued  above  tha 
branches,   forming  the  center  of  the  tree.      'Hi are  are 
several  modifications  of  each  of  these.      In  this  ellmata 
t)ie  open-headad,  vasa-fonaed  tree  is  best  for  tha  peach 
and  the  closs-oentered  two-story  tree  is  best  for  all  ether 
fruits.      ittiatever  the  fona,  care  should  be  taken  that 
the  lawest  branches  are  longest,  so  that  the  greatest 
peaelbla  leaf-surface  will  ba  exposed  to  the  sun  and  light. 

"Tree  fomation.— i^or  several  years  after  planting,  the  peaoh 
alone  excepted,  fralt  tress  need  to  be  pruned  only  to  train 
the  tree.      Just  how  much  to  prune  young  trees  depends  upon 
the  fruit,  the  variety,  the  soil  and  the  clioata.  ?ruit 
Krosers  prune  treos  far  to;o  Muoh.  thereby  increasint,  the  growth 
o  f  wood  and  o  f  leaf  surface  and  delaying  the  fruitlnf.  of 
the  plant.      If  trees  were  originally  well  aelactad  all  that 
is  needed  is  to  remove  an  occasional  branch  which  starts  out 
in  the  wrong  place  —  the  sooner  ion  9  tho  better  —  and  to 
take  out  dead,  injured  or  crossed  liaUs.      The  peach,  soma 
pluna  and  some  pesirs  nay  naad  heading-in,  and  a  weak  or 
sickly  tree  isay  require  sosaewhat  more  severe  pruning. 

"Pruning  for  wood.  —    hen  the  head  of  the  'kree  is  formed 
subsequent  pruning  is  directed  toward  the  fonaation  of  wood 
or  of  fruit-buda.      If  a  tree  is  bearing  many  small  fruits, 
if  the  top  contains  dead  or  dying  brunchss,  or  if  the  seasonal 
growth  is  short  and  scant,  it  may  be  taken  for  granted  that 
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the  traa  laeka  vigor,  or,  in  old  iraea,  is  paasing 
into  decrepituda.      Ouch  traaa  uay  usually  ba  rajuvenatad  by 
judicious  prunlDg.      In  profeaaiun^il  tanss  the  traa  uust  ba 
"pruned  far  «aod.'*      ouch  pruning  eanaists  in  cutting  back 
a  canaiderabla  nuubar  of  branchaa  and  in  wholly  raaoving 
others.      the  practice  ia  based  upon  thei  fact  that  the 
devslopioent  of  leaves  and  dioots  —  vegatutive  activity  — 
ia  dependent  upon  a  conatant  supply  of  the  soluble  nutrinent 
—  the  sap.     Therefore,  vihen  the  size  of  the  tree-top  is  diia- 
inished  the  remuining  parts  grow  more  lustily.      If  half  of 
the  top  of  a  decrepit  tree  is  cut  uwy,  the  retoaining  half 
in  the  season  that  follows  vill  pmduce  a  leaf  surface 
often  twice  th  it  nhich  the  whole  tO|j  would  have  borne.  'tien 
trees  are  enfeebled  by  uge,  injured  by  insects  or  fungi, 
robbed  of  food  and  moisture  by  sod  or  crops,  or  neglected 
in  any  «ay,  there  is  nothing  which  will  more  quidcly 
stiaulata  then  and  renew  their  youthful  vigor  than  con- 
servative surgery.      3uch  pruning  should  uouolly  be  ex- 
tended over  two  or  more  years. 

"hrunii^  for  fruit.  —  A  barren  tree  can  eoaetimes  be  made  to 
bear  fruit  by  proper  pruning.      Not  infrequently  barrenness 
is  caused  by  over-ioanurin^^  or  uver-stiiauiation  of  saoe  kind, 
because  of  which  the  number  of  shoots  and  leaves  and  the 
size  of  the  aaae  are  greatly  increased,  but  flowe^r  buds  do 
not  fona.      This  over-produetian  of  wood  and  leaT  can  soae* 
tiioes  be  stopped  bj-  breaking  or  cutting  off  the  greater  por- 
tion of  the  season's  growth  in  late  sunmer.      The  philesopliy 
of  such  prunigg  is  that  in  taking  away  the  greater  part  of 
these  growing  snoots  we  deprive  the  tree  of  the  parts  which 
are  making  greatest  demands  upon  the  nutritive  powers  of  the 
plant,  and  thiu  pemits  the  low>ir  buds  to  enlarge  and  store 
up  uore  reserve  food,  a  conditit^n  necessary  to  the  fonaation 
of  fruit-buds.      Suai-ier  pruning  ie  a    weakening  process  and  in 
our  olLtiate  luay  greatly  decrease  the  vigor  of  the  pl^-.ts 
if  frequently  resorted  to.      The  practice  ie  neither  coaaen 
nor  often    necessary  in  tlils  .Hate  except  in  the  case  of 
dwarf  apples  sad  pears. 

"Suaaer  pruuinj^  must  be  done  when  the  elongation 
of  shoots  has  ceased  for  the  season.      The  tiiue  cannot  be 
stated  definitely  but  in  this  olijaate  it  is  about  the  first 
of  August.      lUaphasis  toust  be  put  upon  the  fact  that  this 
pruning  should  net  be  dune  at  a  fixed  time,  all  depends  upon 
the  season.      In  our  inequable  climate  it  is  very  difficult 
to  practice  t^umiuer  pruning;  sueceoL'fully,  and  it  is  probably 
best,  inetead  of  cutting  off  the  ends  of  the  young  shoots, 
to  break  thein  off  and  let  them  hang,  cutting  thea  in  the 
winter.      Such  breaking  ie  an  uii  in  preventing  second 
growths.      Usually  in  this  operation  at  least  half  of  the 
young  growth  should  be  removed.      In  closing  the  topic  it  must 
be  said  tu^t  sunmer  pruning  is  a  mat*er  of  special  reeort." 
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Uar*  (IS)  also  advises  the  mstcrn  system  for  -the 
Mlaslssippl  Valley. 

"Tor  upright  grei&ng  varletiea  lika 
Wealthy  and  Norttavestsm,  18  to  2  ft. 
will  toe  suffieieot. Spreading  varieties 
«ith  slender  branches  Aiould  be  headed 
•oios\riiat  higher." 

"The  branches  should  be  well  distributed  around 
the  trunk  and  sufficient  in  nuaber  so  that  if  any 
fons  V  shaped  crotohes  they  nay  be  reaoTed.  Usually 
four  or  five  branches  «111  be  sufficieni," 

"In  Wisconsin,  with  our  sho^t  k rowing  season, 
the  open  centered  fona  is  most  desir^le.      Out  out  thp 
center  leader." 

"four  branobes  are  sufficient  and  frequently 
three  on  strong  growing  trees  will  be  enough.  If 
toe  laany  branches  are  left  at  the  start,  the  top  becomes  toe 
thick,  neoessitating  the  rsnoTal  of  one  or  nere  later  on." 

"The  main  branches  are  usually  cut  back,  laaviny 
the^  from  six  to  eighteen  inches  long." 

"i'runing  the  young  tree  the  second  year  consists  in 
removing  the  superfluous  branchee  lAich  have  been  formed 
en  the  main  branches  chosen  at  the  first  pruning  and  in 
shortening  the  growth.    The  tendency  to  leave  tee  many 
brandies    i,he  second  year  ie  almost  as  great  as  ths 
first  pruning.      Those  ehosea  on  the  main  brandies  (two 
or  three)    should  be  shortened  er  headed  in.  uocasienally 
heading  in  will  not  be  necessary,  but  as  a  rule  from 
one  to  two  thirds  the  past  seasons  growth  should  bs  removed. 
Branchea  aremim  upright  cut  to  outer  Utd.  eta." 

Stewart  (16)  retains  some  af  the  westeni  ideas  for  Pennsyl- 
vania,  but  breaks  away  from  the  prevailing  severe  pruning 
having  been  influenced  by  the  work  of  Piokirlng  at  ^fobum, 
Jtngland.      Due  to  advocating  the  vase  type  of  tra>?,  he  ie 
oompelled  to  advise  heading  back  and  thinning  the  top  in 
order  to  enable  the  tree  to  carry  the  load  and  acknit 
light  to  the  fruit. 

"If  one  year  old,  "whips,"'  are  used  the  only  pruning 
needed  is  to  out  them  off  at  the  height  desired." 

"In  general  a  height  of  twenty- five  to  thirty  inches 
is  low  enough  for  the  lowest  permanent  limb  to  appear. 
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ibtm  this  «  furthar  ap&a*  af  at  l«Mi  tmlva 

to  fifto«n  lceta««  ehould  b*  allowad  to  permit 
tha  tram*  work  liaba  to  appaar  at  aufflcieiit  dia- 
iaaoaa  apart.     A  total  height  of  at  laaae  fourty 
inohea  ie  therefore  about  right  for  heading  back 
tha  ahip.     When  the  lateral  buds  are  not  reliable 
head  the  4iip  back  to  about  twenty  inches  and 
devalop  the  head  aa  above  from  a  new  ahoot." 

"Aa  to  type  o  f  head,  the  open  eenter  or  vaae 
form  top  ia  now  generally  preferred  for  all  Tarieties 
except  posaibly  those  that  are  eapaclally  inclined  to 
droop,  or  thooe  needing  special  proteotion  agalnet  split- 
ting or  breaking  dovn  under  load.     The  latter  diffi- 
culty can  De  much  reduced  in^any  typo  of  tree  by  having 
t^t  least  ,four  to  six  tnchns  of  epace  botwean  the 
l^ointa  of  eaergeaca  of  thw  frann>  wort:  Umba.  or  It 
can  be  eliMinated  entirely  by  a  proper  gyataa  of 
bracing  within  the  top." 

"Three  liabs  are  sufficient  for  the  frame  work 
of  a  vase  formed  tree  and  a  greater  number  than  this 
Is  generally  a  nuisance  later.      It  ie  usually  beat 
to  atart  with  four  or  five,  however,  in  order  to  pro- 
vide for  the  accidents  that  so  oftsB  occur  and  alse 
to  retain  a  greater  aaount  of  foliage  for  the  more  rapid 
growth  of  the  tree." 

"Mo  further  training  is  nsceasary  during  the 
first  saason  unless  some  of  the  limbs  begin  greatly 
to  outgrew  the  others,  in  which  case  they  should  be 
pindied  or  headed  back  at  their  tips.      In  the  ease 
of  the  older  nursery  trees,  already  branched,  this  sel- 
ectioB  of  the  frsne  work  linbs  eheuld  be  made  at  plant- 
ing  time,  if  satisfactory  liabs  are  available;  other- 
wisetrim  then  again  to  a  iritip  and  develop  the  head  as 
above  from  the  first  season's  growth  in  the  orchard  . 

"Before  growth  starts  in  the  second  season,  it  is 
usually  well  to  cut  or  head  back  at  least  some  of  the 
frams  wortc  limbs,  especially  those  making  the  strongest 
growth.      This  is  to  keep  the  top  coming  on  more  evenly. 

"Two  good  limbs,  properly  separated  and  pointing 
in  the  desired  directions  are  all  that  are  needed  for  each 
of  the  frame  work  limbs.     This  is  done  in  the  spring 
of  the  second  yeaur.      Theee  secondary  branches  should 
be  handled  about  as  indicated  above  for  the  primary 
bmchea,  and  they  in  turn  should  be  expected  to  produce 
two  or  possibly  three  branches  for  the  general  frame 
work." 
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"The  training  vorfc  Just  desorilwd  prmc 
tio&li.y  conpletea  the  general  foraatlon  of  the 
heads  and  it  should  be  finished  At  least  by  the 
middle  of  the  third  aaaaon.      After  this  the 
pruning  ehould  ha  roducad  ta  a  mi  imum  until  th« 
trees  oaiiie  into  bearing.     Thinning  out  the  denser 
plaoea  and  crossing  competing  llabs  and  an  ocoasion- 
al  heading  back  of  the  extra  vigorous  brandies  thai 
show  signs  of  out  stripping  the  others." 

"After  the  trees  begin  bearing,  sa»e»hat  strongsr 

pruning  may  be  done  when  needed,  with  the  special 
objaoi  of  a^Xtinn  more  lir.ht  to  the  fruit  and  aeslstinf^ 
the  troas  too^rry  thsir  loads.     The  latter  1b  aeeon- 
plis.'nd  b;  Vanpl-.g  the  h^ai-ln^  wood  los  and  well  dis- 
tribute! t'iro'Jgh  tha  tapB,  Instead  of  at  th**  «»nds  of 
poles  an  1b  »o  often  the  fln^il  result  of  lll-adyised 
wark.     Thjg  later  pruning  way  well  beyin  in  the  tops 
of  the  treas  and  worlc  dotmward  ~  a  practice  itAiich 
frequently  results  in  the  retention  of  lever  or 
mre  central  linbs  that  otherwise  aight  bs  reaowed." 

Lewis  (17)  and  Gardner  have  reeently  issued  a  bulletin 
on  training  frult^t^ees.      This  system  has  been  developed 
for  arid  and  s8Bf^''canditians,      "Rte  lew  headed  open 
center  nodified  leader  type  of  tre^,  on  which  drastic 
suaner  pruning  is  practiced,  so  as  to  very  early  develop 
a  systea  of  scaffold  branches,  has  bem  evolved  by 
experiaonts.     They  advise  spacing  the  brunches  to  avoid 
a  weak  head.      for  bearing  trees  a  systea  of  more  or  less 
severe  heading  back  and  thinning  the  branches  has  been 
evolved.     This  method  of  training  may  be  advisable  for 
the  arid  west,  but  for  hmid  eastern  condltiyAks  a  more 
injudicious  systea  of  training  could  not  possibly  be 
dsvi  sed. 

Special  Local  Systews  of  Training. 
The  California  systea  of  training  is  well  exenpli- 
fie4  by  Koeding  (18). 

"Zt  is  an  invariable  rule  that  all  deciduous  trses, 
outside  of  possibly  walnuts  and  pecans,  should  be  cut 
back  to  at  least  twsnty  inches  from  the  surface  of  the 
ground  after  they  have  been  planted.     The  following 
season  the  branches  that  have  started  from  the  main  stsa 
should  be  thinned  out  to  three  or  four  —  not  mors  — 
properly  distributed  so  as  to  allow  for  their  future 
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<i*v«l«pa«ai  and  thes*  varlvtiee  should  have  at 
least  -tw-thlrda  of  thair  •uamar  grovth  cut  off  and 
all  latarala  abould  be  renovad,  leaving  only  the 
fnuaa  work  branohea,  wnich  will  eventually  fonn  the 
haad  of  the  tree.      Above  all  thinee  do  not  ohortan  in  a 
lateral  dtarting  near  tite  tonsinal  point  of  any  of  the 
bruooiieSr  ua  this  wili.  cause  a  bad  crook  to  fona  In  the 
trea.     The  reeult  oif  thie  first  year's  pruning  will 
cause  the  treea  ta  aake  aa  iaiense  growth  and  will  alee 
induoe  thaw  to  grow  stocky. 

"The  second  winter  heavy  thinning  will  have  te 
be  follewed  and  too  pruning  should  be  done  with  the 
view  of  cauidng  the  frane  work  branches  to  spread  out. 
After  thinning  half  the  growth  of  the  ourrsnt  season 
shwuld  be  cut  of£  and  again  remove  all  lataralo  froa 

th«i  fraiav  wurk  brauchee.  — - 

thtt  tiUro  ytiar  fri^  two  to  tiiree  laterals  properly 
distributed  aiiould  be  uxi«»«iad  io  grow  from  each  of  the 
aain  fraue  work  branches  but  these  laterals  should 
haire  at  least  one  half  of  their  growth  cut  back. 

'It  is  safe  to  assuae  that  the  trees  la  their  fourth 
year  have  reached  aa  age  «here  at  least  a  taodarate  crop 
of  fruit  uay  ba  expected  and  the  head  of  the  tree  is 
nov  30  sell  funaed,  that  pruning  to  be  followed  in 
suiseeedlng  years  is  only  to  carry  out  the  plsn  af  con- 
tinuing along  the  sane  lines  as  has  been  reeonMndsd 
for  the  trees.      ir^ailure  to  prune  severely  vTheu  the 
^reas  are  youag  sieanH  that  there  will  be  a  nuisber  of 
lo%  spindling  branches  with  practically  all  new  growth 
at  the  tip  eads.     Miould  the  trees  bear  a  heavy  crop 
the  branches,  will  bend  down  under  their  heavy  load, 
beeoias  sunburnt  aad  even  break  off  in  eoioe  oases. 

"Die  maay  advantages  of  thie  aethod  of  iruning 

1.      It  makes  a  low  headed  stocky  tree  with  a  broad 
unbrageous  head  aad  well  developed  fruit  qnirs,  and 
clothed  with  plenty  of  foliage,  fully  protecting  the 
fruit  from  too  much  exposure  in  arid  dinates  such  as  are 
•xperisncsd  in  California. 

2  It  eP^^"'*"  carrying  capacity  of  the  tree,  thue 
avoiding  artificial  props  liien  maturing  a  crop  of  fruit. 

3.      It  expedites  the  harvesting  of  the  crop  by  rendering 
it  aere  accessible  to  the  pidcers,  thus  eoouoaising  time 
and  expense. 
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4«      It  prolongs  the  lif«  of  the  tree  by  eonserring 
ita  Tital  foroo  and  rendering  It  lee*  liable  to  dung* 
in  the  breaking  of  llabe  and  taxing  Ita  strength  by 
Mrryiog  ito  fruit  close  in.  " 


TRAIN  n»0  Af<0  ^-RUMI-iG 


A  grsat  many  fruit  grower*  do  not  undar- 
stand,  or  at  least  do  not  aiake  u  distinction  between 
training  and  pruning.     Keffer  (lH)  tersely  defiiieB  these 
two  tenos  as  follow*: 

"There  is  to  be  noted  a  considerable  difference 
between  pruning,  and  tra ining.  the  foraer  word  having  the 
uore  restricted  meaning.      Pruning  is  the  work  of  a  single 
operation,  or  at  most  of  a  single  yeur.      Training  is  the 
work  involved  in  bringing  a  tree  or  vine  to  its  permanent 
fom;    it  includes,  therefore,  several  prunings,  or  as 
■lany  operations  as  laay  be  necessary  to  secure  the  desired 
for«." 

The  question  oiay  be  raised,  "vihut  is  the  value 
of  training  a  tree.      Why  not  plant  the  tree  and  then 
allow  it  to  grow  as  it  will?"       fe  asoune  in  answering 
this  question  that  the  object  in  planting  the  tree  is  the 
production  of  fruit  for  profit.      By  a  Judicious  system  of 
training,  a  tree  can  be  so  developed  that  it  will  produce 
laore  and  better  fruit  than  un  untrained  tree.      The  orchard 
operati  jas  of  thinning,   sprayin^^  >md  pitting  can  be  accom- 
plished more  cheaply  und  the  net  proceeds  of  the  crop  of 
fruit  of  the  trained  tree,  other  factors  being  equal,  vill 
exceed  that  of  the  untrained  tree.      In  fact,  there  soon 
comes  a  time  In  the  life  jf  an  untrsdned  tre'i  when  the 
value  of  the  crop  decreases  each  year. 

Nevertheless  one  uethod  of  training  may  be 
superior  to  another  for  n  particular  region,  in  giving 
the  greatest  net  return  for  the  work  aone.      The  .'acific 
Ceaut  hiu  proven  thut  tna  very  low,  open  centered,  vase 
haad,  "sheered  back  each  year",  type  of  training  is  the 
only  method  that  will  profitably  pro'iuee  fruit  under  their 
condCLtions.      But  to  follow  such  u  method  in  the  east,  as 
semetiiues  attempted,  will  return  smaller  net  profits  to 
the  grower,  than  a  rational  method  suited  to  eastern  con- 
ditions. 

There  are  muny  factors  that  go  to  uiake  up  a 
successful  oyste.a  of  training  ap^l*  trees  and  they  huve  to 
be  uodified  to  suit  conditions  in  various  parts  of  the 
Country.     These  factors  are  {X)  Ihe  work  luust  be  done  with 
the  least  amount  of  labor  possible.     (2)  The  wystein  uust 
be  adapted  tj  tne  climatic  conditions  of  the  country.  (3) 
It  must  facilitate  orchard  operations  and  keep  down  over 
head  expenses.     (4)  It  must  produce  the  maximum  amount  of 
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hlghest  quality  fruit  a  tree  i»  capable  of  bearing 
anU  penult  the  tree  to  bear  at  the  eiirlieot  poosible 
age. 

There  are  a  auMber  of  systeoe  of  training 
apple  trees  in  use  in  tlie  Utilted  btates.     Kor  a 
particulrir  region  some  uust  be  uuperior  to  othere. 
Ilave  we  in  .'iev  J^ngland  the  beat  uethod  for  our  con- 
ditions that  eatiefy  the  factors  of  a  eucceseful  systea 
of  training  ae  outlined  above?     At  the  present  tiiae  the 
Bystea  as  follonfed  by  the  majority  of  fruit  growers  in 
Me«  Kngland,   consists  of  heading  the  tree  to  the  so- 
called  vase  type  or. globular  type,  with  the  first 
branch  at  aaghteen  to  teonty-faur  inches  fron  the 
ground  and  the  last  auout  six  t.r  eight  inches  higher, 
Troa  four  to  e  ^ght  branches  are  allowed  to  grow.  Yhese 
branches  are  cut  back  one  fourth  to  one  third  their 
length.    This  spring  cutting  back  is  done  for  a  few 
years  in  the  majority  of  cases  or  until  the  tree  bettrs, 
while  eoiae  growers  continue  to  he^d  back  indefinately. 
The  bearing  tree  is  soxaetiiuee  hardly  pruned  at  all, 
wi'iile  in  other  cases  it  is  heavily  thinned  and  cut  back. 
The  writer  believes  that,  while  this  systen  gives 
good  results,  it  has  a  number  of  weal^nesses  and  in  the 
following  pages  attempts  to  prove  hie  case  against 
this  metnod  of  training,  and  aldO  presents  a  systeia,  which 
he  believes  will  ^ive  the  best  results  in  net  profits  under 
Kew  iingland  conditions. 

i»ack  of  Kxact  Advice  on  Training. 

The  number  of  veil  trained  and  pruned  or- 
chards is  increasing,  but  even  today  the  uajority  of 
orchards  are  not  systematically  pruned  each  year.  In 
tiuies  of  profit  the  orchards  are  ifell  cared  for,  but 
during  yeurs  of  aoall  crops  and  small  returns  or  losses, 
the  orchards  are  often  absolutely  neglected. 

If  training  is  essential  for  profitable  fruit 
growing,  what  are  the  reasons  t>iat  influence  the  prac- 
tical grower  to  orait  this  work.    Thacher  (3),  1822, 
says,     "There  is  no  part  of  this  ntanagement  V(>'*chard), 
perhaps  so  important  and  which  requires  iiiore  skill  and 
at  the  uauiie  tiiiie  is  so  little  understood  as  the  process 
of  orchard  pruning." 

^ears  <20),  a  modern  pouologist,  writes  in  the  same  view, 
"Mo  other  operation  connected  with  growing  an  orchard 
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can  Odmpure  in  interest  with  pruning.    It  require* 
more  knowledge,  laore  experience  and  more  thought 
than  any  other  orchard  work." 

iToper  training  of  apple  treee  is  without 

doubt  the  most  difficult  and  technical  psrt  of  or- 
chard work.      In  order  to  direct  arid  guide  the  fruit 
grovr,  what  specific  rules  and  udvice  can  he  obtain 
from  books,  periodicals  and  luxperiuient  .station  Bulletins! 
The  writer  has  read  all  the  KxpArlment  station  Bulletins 
that  could  be  obtctined,  giving  any  advice  on  pruning, 
nsarly  all  the  modem  boaka  on  Apple  ciruwing  and  many 
articles  in  perLodioals,   society  reports  and  state  re- 
ports and  finds  that  practically  all  the  writers  glv« 
the  following  advice,  so  far  as  the  pruning  opc^  rations 
are  done. 

1.  Ureat  importance  of  'Uia  proper  foroMtion 

of  a  strong  froiae  work  of  the  tree.  Avoid 
crotches. 

2.  Keep  the  heads  open. 

3.  Keep  the  heads  low. 

4.  Cutting  to  inside  :wd  outside  buds  for 
growth  control. 

5.  Take  out  crossing  limbs. 

6.  Cut  back  tree  to  keep  low  or  oit  bac(  over 
growing  branches. 

Nearly  all  advise: 

7.  Vase  headed  trees  with  three  to  six  branches. 

8.  These  branches  cut  back  in  the  8})ring  from 
one  fourth  to  three  fourths  their  length  for 
two  years  or  uore. 

Most  of  thiu  advice  is  general,  some  of  it  is 
specific.      It  is  little  to  be  wondered  at,  that  the  prac- 
tical fruit  grower  is  often  unable  to  successfully  train 
his  tree  or  that  the  results  are  not  at  all  satisfactory. 

The  difficulty  ia  the  lack  of  exact  methods 
adapted  to  all  conditions  operating  in  a  region.  The 
factors  are  thoue  of  climate,  coil  and  cultural  methods 
as  they  tiffeot  the  different  varieties  growing  in  that 
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rogian.     L»«rls  (17)  say*,  "Again  we  uuat 
reall*8  th«t  soil,  elevation  and  climate  are  factora 
which  have  a  very  close  relution  to  pruning.  Like- 
wise, the  variety  question  is  always  to  be  tiUc  en 
into  consideration,      l<''ar  example  the  pruning';  of 
Jonathan  in  Southern  Idaho,  at  an  altitude  of  two 
thousand  feet,  on  a  silt  loam,  is  »n  entirely 
different  problem  fruta  that  of  pruning  yellow  New- 
towns  in  rjestem  uregon  on  a  heavy  soil  at  an  eleva- 
tion of  one  hundred  feet." 

In  pruning  the  rules  are  specific  eo  far 
as  they  deal  with  the  pi >int  physiology  side  of  the 
effect  of  pruning,  that  is  dormant  and  euomier  pruning; 
but  general  nnd  meagre  when  they  apply  to  the  actual 
pruning  technic  as  affected  by  the  variable  factors 
of  climaxe,  soil,  varieties  Mid  cultural  niethode. 


A  System  of  TraininfC  should  be  based  on  Habi'^ 
Of  Growth. 

The  fundamental  fallacy  in  all  the  present 
methods  of  training  is  that, under  any  luethod,  all 
varietiee  are  practically  trained  and  pruned  alike, 
in  following  out  the  particular  system  in  use.  Little 
or  no  difference  is  made  as  to  the  type  of  head,  height 
of  first  branch,  number  of  scaffold  limbs,  amount  and 
character  of  pruning  during  different  ages  of  the  same 
variety  and  between  different  varieties. 

Thomas  Andrew  Knight  (1)  said  during  tlie  first 
yoars  of  the  19th  century,  "Kach  variety  of  the  apple 
tree  has  its  own  peeuliru*  form  of  growth;    und  this  it 
will  ultiuately  assume,  in  a  considerable  a^rae,  in 
defiance  of  say  art  of  the  pruner."     Tbacher  (3) 
writes  about  the  same  time,  "Young  trees  differ  ijuch 
in  their  natural  form  and  tendency  and  the  nude  of 
pruning  should  vary  accordingly 

It  has  loni^  been  recognized  that  apple 
varieties  differ  greatly  in  tree  characteristics,  or 
as  called,  "hubit  of  growth".      Boa oh  (21)  describes 
the  differences  in  habit  of  growth  of  bearing  treos 
as  follows:    "Top:    In  describing  the  top  the  terms 
used,  which  are  largely  self  explanatory,  designate  grad- 
ations from  stroHK.  very  vigorous,  moderately  vlKoroue. 
or  aediua,  to  rather  alov  or  weak  ^ro^tfth.      The  form 
of  the  head  as  upri^.ht  spreadinfc  ao  in  Baldwin,  wide 
epreadi hr  ua  in  Knocle  Island  Greening,  round  headed 
as  in  Sarly  harvest,  or  u^riKht  as  in  Tetopeky.  ^^^he 
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top  la  aometimea  noticeably  cloaa  or  den  o»  tts 
in  Kameuae  or  it  may  be  open  as  in  Haaa,  Lady, 
Gilpin,  and  Cian&da  Reineth."      King  is  alee  a 
good  example  of  an  open  top  tree.    "Twiga :  The 
new  grjwth  may  be  alender  as  in  Rome  or  thick 
and  atout  as  in  Sutton.      'fha  twigs  are  said  to  be 
long  jointed  when  the  internodes,  or  the  spaces 
frou  one  bud  tu  the  next,  are  long, ;    they  are 
caliedahort  jointed  whan  the  intemodes  are  »hort." 
A  number  of  other  factors  su^  ae  number  and 
position  of  twigs  fon^d  on  the  two  year  old  wood, 
aind  differences  in  fruiting  ct>aracters  all  bear 
on  habit  of  growth. 

In  addition  the  habit  of  growth  ie  effect" 
ed  by  such  extern'il  conditions  as  soil,  cliaute, 
exposure  and  possibly  the  stock  on  which  the  tree 
is  rooted.      The  effect  of  these  factors  is  to  laodify 
or  intensify  vigor,  ao  that  in  a  aystara  of  training 
they  are  only  likely  to  detenain.e  tke  aBount  of 
pruning.      In  some  cases,  however,  the  type  of  head 
and  distance  between  brunches  any  be  affectedr. 

Uoat  writers  on  pmning  reeogniae  the 
difference  in  the  habit  of  growth  of  the  varieties 
and  iamXiiA,  in  u  (general  way,  that  varieties  tiust  be 
V  mned  with  tisese  differences  in  mind.      But  the 
writer  has  fjund  very  little  specific  advice  given 
other  than  in  pruning  uprij^ht  growers,  to  cut  to 
outside  buda  and  for  spreading  i^rooers,  to  out  to 
inside  buda.      But  no  records  or  measureTitents  of 
trees  thus  treated,  giving  the  effect  in  spreading 
or  prevent  spread  of  treea,  hwe  been  found.  Ob- 
servation would  lead  one  to  th<»  belief  that  small 
results  will  be  obtained  from  such  practice.  The 
facts  of  the  case  are  t<^'^t  the  varieties  have  not  bean 
syatcMatieaXly    atudied  as  to  the  relation  betwean 
habit  of  growth  and  the  training  and  pruning  operati>/ns. 

Any  ay stem  of  training  to  give  the  greatest 
suooass  must  take  into  account  the  habit  of  growth  of 
each  variety  and  the  effect  of  all  modifying  factors, 
as  acting  on  u  variety,  in  particular  locality. 
This  will  not  be  difficult,  if  the  variety  can  be  ob- 
served growing  under  si."iilar  donditious  in  the  locality. 


Types  of  Heada. 

A  nai4ber  of  iliffurant  nataes  have  oaon  given  to 
the  vorijue  ty,j«ja  of  hatiUs.    In  ravlaving  tua  litarnture 
on  training,,   the  n^i^ae  muat  coitaoiiiy  udod  in  aaeh  caa«, 
it*  tna  ona  aelactuvj  to  dufijie  tlia  type. 

Tiiare  are  four  tliutirict  ty^^ae  of  iie:-idli  to  wiiioh 
dpple  traea  are  triU.n9il  n.t'iely,  tha  ^lobular  typa,  the 
Open  Center  or  «aae  ty^.e,     O'iified  Leader  type  and  the 
Leader  type. 

The  Globulur  type  of  head  is  often  incorrectly 
called  the  Vase  type  in  the  .')aat.    To  produce  the 
Globular  type,    froi<.  threu  to  six,  or  avan  :i'>re  brunc)ie8 
iire  alluded  to  t^ro*,    froia  tiia  trunk  in  a  4;pace  of  from 
twelve  to  aightdon  inches  and  ajcar-.dinf,  jbliqualy  out- 
ward.   Various  iimbtf  ani  latarulo  froit  thaae  l4uder;3  rill 
up  the  top.     Sien  the  tree  ia  mature,  the  shajie  varies 
froia  rounJeat  to  j;h'9r^id.     This  ia  tne  -Jiost  coi/ui^on  ty^/e 
of  head  furiaed  in  the  '^at.    rhot>Ji;[':L;  iio  '  o.  1  and  'o.  2 
illustrate  thi;'  ty>ia. 

The  Vioe  tyj^c  is  I'lvelopad  in  the  jatse  -.-lan  ■ler, 
except  no    foliage  is  allowed  to  grow  in  tne  center  of 
the  tree,    "lie  top  ia  tima  aiiailiar  to  a  vuae  in  shape. 
This  ia  ictually  ;t  vary  rare  ty^e  found  only  in  the  far 
Jeat.   See  Photograph  No.  3. 

l.ewiti  ^17)  gives  the  following  deaoription  of 
the  3odiried  la.'ider  type.    "In  thia  type  we  atart  the 
treab  exactly  as  though  ue  »ere  going  to  grow  the  oonter 
leader,  but,   begin  in^  from  tiio  aeoonl  to  the  fiftV"  "<wr. 
the  leader  ia  oupprassed."    I'hoto^ruph  ''U).    4  Illustrates 
in  a  dogrea  thia  tjpe  sf  tree.     '^Y-jki  tha  ground  llie 
fir«t  litab  i«  :>  ft.    The  brunchea  are  diatributed  ulunf; 
a  apaca  of  3^  ft.    There  are  seven  scaffold  lii.iba  in  all. 

Tha  leader  tyoe  is  produced  Dy  allovint-;  the 
trunk  or  leader  of  the  tree  to  ^ro a  unoheeked.  Tne 
scaffold  branches  ire  locritod  n  Intarvala  aionp;  this 
leudor.     \  laodlficatlon  of  thio  type  ia  known  sis  the 
t-«o  story  trea.    The  scaffjlJ  Drstnches  ari  i«i  fig- i«,  several 
^,roupo  along  the  trunk. 


No.  1 

Globular  Type  of  Head 


Ko.  2 


Globular  Vype  of  iiund 

Tliio  la  A  -t'»«nty-fiv<»  yatxr  old  Baldwin  trtts. 

th«  gleiMlur  tr««  t-iO  wxny  soaffold 

Orancdios.  C«nt;r  bure  oT  fruLt'ng  ^tood  -.ind 
•hading  of  one  branch  by  ^mothar. 


No.  3 


Vaae  Typ*  Head 

Thla  tr«e  la  a  true  vase  typ«  troe  nnd 
reBombIei»  a  hollev,  invwrted  eone  or  vtise, 
tho  interior  of  tlie  tr«e  baaing  fres»  of  wood. 
Thi*  tr«o  iersurini:,  its  hoad  Mil  up  from 
the  groun>i  aad  dhows  the  difficulty  of 
•preaiitif,  this  typo.      Katl««  th«  bare, 
pol«  Ilk*  branehM. 
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Uodlfied  Leadar  Tr«« 


This  twMtyflT*  year  «ld  ?ttii>d«  Island 
Qraaning  Kks  a  bvight  of  twanty-t«o  feot. 


rhotOi7rapr.  Ho.  5  Is  actually  of  th«  two  story 
xree,  but  will  also  do  to  illustrate  tne  Icaiur  tyi'e. 
niie  trne  contains  ten  BciffoJii  linbB.    The  length  of 
th«  leader  froia  the  first  braoO  to  the  top  ie  ten  feet. 

ileicht  of  'lend. 

A  i^mit  'i^ijl  of  ■joitrovrsrsy  hxa  ocojred  jvar 
tin  r'll'iti.wa  Kioritp  of  hijjh  and  lo-«  iieuied  trees. 
Bail'jy  tii)  vary  claarly  otitoa  the  caa*»  as  fell  owe.  "The 
relative  merits  uf  riif^n  or  io«  )isadu  for  fruit  tree  are 
Always  in  dlspuke.    Viiie  coniroveray  lo  partly  the 
result  of  conr'asi;>>i  of  idead,  ^ind  ptrtiy  jf  differlnj; 
aental  ii>»%l3  and  si  varying  tflinatee.    Vwo  f'l'itora  are 
chiefly  con oi)r'i-t.i  in  those  disijutee~the  queBti->r>  o?  ease 
sf  oultiviiti^n  luid  t/-.e  queation  af  injury  to  the  trunk 
by  sun  ncald.     rt  is  the  ooiaaonaE^  iiotijn  that  short 
trunka  neceaaarily  mike  lov  hoaJa.and  yet  any  one  who  can 
see  the  tree  ahoulti  l;now  belter.    7t>e  uuinber  of  trunks 
which  a  tree  has  cioe©  riol  dfctariirte  me  direction  of  the 
leaf  bearing  li:ab».    Thi»  tree  vrefering  to  an  iiluo- 
tratios)  can  be  worksc!  s-roi-nd  ua  ermily  ua  it  could  be 
if  it  jnly  had  ■me  long  truiik ,     Ui  fact,  bryinchee  ■<H-iich 
9tart  hii'.h  fron  a  tnink  mts  very  apt  to  becodie  horiaontal 
and  droop.     There  »u3t  oe  a  c-irtain  nu;i;ber  jf  scaffold 
liiabe  to  fjnn  the  ii'^ad.     tf  these  liisbu  are  taken  out 
comparatively  low,   they  -ay  bo  trtined  in  an  upright 
direction  and  hold  t.'ieir  weight  and  position.    Tf  they 
are  started  out  very  )iig><  tliwy  will  nol  take  suc!i  an 
uprii{ht  poaitior.,  because  tiie  tree  ■.liii  not  grow  beyond 
Its  norauX  st'iture,    ''igh  trained  trees  are  often 
practically  lo^;e«t  heaieJl." 

The  disputna  point  in  tds  east  has  bf>en  too 
oftf^n  uver  the  'iitight  ut  -micit  the  first  liab  should 
project  frofij  the  trunk,  n^ier  ir>  f^tct  the  whole  eontro- 
veray  conanrriei  tSe  height  jf  tfiO  bearirig  f:irt  of  tne 
tree  aOovo  ground.    'Chere  ie  notriiaj;;  gained  oy  iiaving 
the  first  limb  at  16  inches  from  the  ground  oa  one 
tree,  and  .mather  bearing  tre  first  linb  at  60  ir.ehes, 
orovldud  the  tov*  of  both  trees  irt-  tho  saatt  distance 
fibove  ^rounJ. 

TKe  idvantag'de  of  a  lo-s  l.oii'l,  weaning  a  low 
top  are  obvious  and  will  not  be  discus. 'pd  in  this  thesis. 


No.  5 


iieadcr  Type  of  Hsad. 

Th«  paoto^;raph  was  taksn  of  a  twenty fiva  y«itr 
old  Uitldwin  trae.     Ths  height  of  ttiis  trsa  was 
twenty-one  fo^t.      ttotioo  the  open  head»  aymetri- 
oai  top  and  good  dtopoaltion  of  fruiting  *oed. 
Light  Can  reach  all  ports  of  thia  tree. 


The  height  at  whicli  the  first  limb  should 
appear  on  the  trunV  %a  compiled  froij  the  recent 
Jixperiwttnt  3tiition  Bulletins  is  aa  fjllowa: 

r-aadooit  U^')  20  Inches,  '  unaon  (22  )  30  inch**, 
Wsher  (II)  12  to  la  inches,  Jarvia  il?)  2  fact  for 
most  V'.riaties  3  feet  for  o.:Toacling  vuriatieu,  Cloae 
U3)  fjr  Ijvf  headad  tree  12  to  IS  inch's?,   for  high 
headed  trees  abjut  40  inches,    'nite  (23)  14  to  18  inches, 
'  core  (15)  upright  p.ruwirg  varieties  IS  inchec,  evread- 
ing  varieties  hijjher.    "edrlck  (14)  12  to  24  inches, 
atewart  ^16)  25  to  30  inches,    '-ewio  (17)  under  20  inches. 

Thia  list  indicatea  that  tha  >JxperiBent 
l;tatlon  roiiologists  reco:*uond  a  tree  having  the 
first  branch  on  the  trurJc  not  higher  than  two  feet 
and  in  ..-lany  cases  lo-Tor,    These  are  the  heading  haig'ito 
for  the  80  called  low  headei  tree. 

.'•owever,  there  is  a  great  seaixnass  in  thia 
arbitrary  neight,   i/hen  ap^illed  to  all  varieties, 
^nly  two  of  the  above    oi^uloi^ists  recognize  tne  fact 
that  the  variety  'aabit  of  growth  isuat  be  con3id<«red 
in  he;i>Urig  •»  tree.    Trees  with  tJie  tride  3i>roudi:n', 
habit  of  gro-ath  of  the  Greening  should  huve  the  first 
brajich  located  on  the  trunk  high  enough  to  k<»e,'  tiie 
greater  part  of  the  loiter  Ibnbs  off  the  ground.  iucli 
a  height  for  the  Greening  wouli  not  be  under  'U)  inches, 
60  inches  ..irobably  vwuli        better  and  even  with  Wis 
height   jany  br.mchea  would  drgj'.     "liotof^raph  'o.  6 
•ho'tfs  a  Greening  trew,  wlt'-i  tiio  firat  branch  40  i.ncNOs 
from  the  ground.    The  advised  h'oight  of  lesj  than  24 
inches  will  bo  idaptnd  for  trees  of  the  ui.Tifrnt  habit 
of  Kroffth.    :hotoK?iifh  '  o.  7  is  of  a  outton  Beauty. 
This  variety  ojuid  hrive  the  first  iiisb  jn  the  trunk 
lit  12  to  15  inches  above  tiie  eurtn  and  still  not  .lave 
its  li,:.Lis  spread  on  the  ground. 

There  is  absolutely  no  necessity  to  train 
treee  «lth  the  br>inches  fo  lo«,  that  they  sweep  the 
ground.    Trees  of  the  character  of  the  Oreooing  In 
tne  i.hotc.-rtipl)  d£  interfere  with  ailtivation  and  i>o::e 
of  the  fruit  is  blonished  by  soil  and  is  iilso  diffloilt 
to  spray . 


No.  6 


A  wld*  apraadin^  ruioda  li)land  Ureming. 
auch  a  trae  ahoulu  hava  the  first  limb  ubout 
forty-aight  incfaae  from  the  ground. 


No.  7 


An  upright  growing  Sutton  Beauty . 
This  tree  can  have  the  first  branch 
under  eighteen  inches  from  the 
ground . 
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A  tree  oay  be  so  heudod  xhat  vhile  the  extremities  of 
tae  lower  uranchea  idXI  oe  above  the  ground,  t>!e  top 
will  be  so  io'si  'xa  a  tree  «ith  branched  Xoyer  down  on 
the  trunk  and  the  tinink  can  still  be  oiiaded  from  the 
sun  acald. 

The  Globular  or  Vaae  Typa  of  :i'ead. 

.-jinoe  the  Vase  type  is  practically  the  aam* 
!i8  the  Globular  type,   the  aiscuseion  will  be  confined 
to  the  latter,  although  observation  on  the  Globular 
head  will,  in  t^ie  ii&ln,  apply  equally  'sell  to  the  Vaae 
head. 

I  racticully  all  i  omologistu  and  ''ruit  Orowers 
advacite  the  vrioe  type  of  troo,    "Recently,  ho'fever, 
Blake  in  !  e»  Jerasy,   .uddock  in  uhio,  and  l.ewie  in 
Oregon  have  changed,  and  ttre  advising  the  i'Odlfied  Leader 
type.     In  reality,   however,   there  are  vsrj   few  -'ruit 
(irovers,  who  conoistuntly  train  their  trees  to  the  true 
Vase  type.    The  trees  .»ra  atarteJ  with  3  to  ii  priuary 
scaffold  branches,  trie  fir^l  branch  occurlng  a  foot  to 
two  feet  fro.'j  the  ground  and  the  retiai  ■dit;  limbs 
distributed       the  trunk  in  a  op  tce  usufilly  lees  than 
twelve  inched  lorig,     .'.s  a  general  rule,  in  order  to  make 
the  branches  utocky,  laore  or  less  nendinf-  back  of  the 
ye<ir  old  wood  is  practised  until  the  tree  sotues  into 
beariUf^.     \fter  t'uia  the  uoual,   t-iinning  out,  and  uome— 
tluee,  headiag  back,   coijpriaes  the  annual  traininp,. 
The  only  advant-.ifje  claimed  for  the  '.'ase  or  Globular 
type,   is  that  by  having  all  the  scaffold  liinbs  arrising 
froa  the  ti*unk  at  a  distance  not  above  30  inches  from 
the  ground,   a  lo^er  viead  is  obtairied,  than  in  xhe  case 
»f  a  tree  trained  to  tne  liSader  type,     Vctunlly,  howe««r, 
this  type  of  head  is  not  lover  tn:^i  the  Loader  or 
L'odlfied  Leader  tree,   wnen  e:ich  tyve  is  tr<$ated  iliKe,  as 
having  the  first  brmch  arrioing  ut  the  saue  distti.ice  froa 
the  ground,  and  the  repressive  pruning  of  the  tou  the  eaise. 
In  otner  words,   the  top  of  a  r.lotoular  tri^e  haa  to  oe  f  runed 
to  keep  it  vithin  bounds  as  in  the  case  jf  a  Leader  tree. 

un  the  other  ►'.and  the  Clobular  tree  aas  the 
following  faults  not  found  in  tne  i^eador  type.     It  ie 
strucLuraliy  weak.     Meo  due  to  the  oblique  position  of 
the  Jiain  scaffold  litiibs  there  is  a  poor  <iiutribution  of 
fruiting  wood,  which  .jokes  i.runing  iifficjlt  and  proping 
necesoary,  under  a  load  of  fruit  to  prevent  splitting  down 
of  the  scaffold  branches. 
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Tha  indietisOTit  of  b^ing  structurally  wnak  is 
itinittad  by  e/ea  tne  rcuet  'irdftnt  advocates  of  thia  type 
of  tr»if!ing.     'rarti  (Tilly  -ill  sritera,   --jio  iitlvls©  this 
raet'tiod  of  trair.i'ig,  U'sj-tion  this  fact  Mnd  ^i'''*  various 
i^ethodd  for  bruciui'  und  atrsnf^theninj.;  the  acaffold 
liiche.    This  treaKinj;  'lo-vu  jf  the  acaffold  liaD  at  the 
puint  df  union  mXh  tna  trunk  is  'luo  to  two  reasons, 
rir^t,  fie  !)r«,ficho3  .^ro,v  outward  in  an  obixque  direction 
rroi'j  tiie  %rui*  .     /it*i  n  lO'iJ  of  fruit  th^  br'vuch  acts 
ilka      lover,    dth  tn«  rulcrum  it  th«  trunk.    Tl5»  result 
ia  th«t  a.  ijrs^t.  etr-^jin  is  iii-tcsJ        T.ntt  tni-ik  -tnich  often 
r-eaulta  in  ths  sjilittirig  icaa  of  to*  li -ifc  ^it  thie  '-.oir.t. 
The  jeootid  r'^tjjn  Is  that  tiie  brarichfus  uro  ap'tced  closely 
t3i<?«thor  vini  eften  isake  8c  -icsite  -.figla  *ith  the  tr>.ink . 
This  fact  tania  to  produce  -i  vasu  union  and  sj-litting 
requite,     juon  3[ilittin{;  in  %  faau  n<»iied  troe  is  « 
serious  acairanoe.    "Vhio  typa  af  tre"!!  is  usually  coraposed 
of  r rom  tiifvis  Is  *ix  ijcaffoli  Liwbs.  <9?icVi  in  iteolf 
iflsAiaj;  up  ffOiO  one  tnird  to  ana  sixth  of  tne  top,  as  the 
case  Mny  be.    Thus  if         of  thass  ticaffolJ  br^y-ches  is 
brokfl'i  di»*n  a  fruitinff  p-*rt  of  th«  tr^e  is  lost,  corres- 
pandi/);^  to  the  proportion  taKen  uy  t>y  taat  branch,     !n  the 
caea  vf  old  troas  suo.-i  r  fr-j.ti!i»r.  ara-s  car.r.ot  be  restored, 
while  in  y.»ur,i,  tr«ee  it  is  oftan  oiifioult  to  repair  ^juch 
da-8U{.,e.    Th»  uHotij^riii  hs  :it;ed  to  iliustrate  tSia  necoasity 
for  i-idfj  uii'Les  aiid  oeptration  of  wrijiury  9?;'iffoJ.d 
tiranciws,  .n  In  trAta  thit'  atru clurai.   •e.^'-  ipsj  of  the  Vise 
and  ^lobular  ':ead. 

Tiie  natural  teriiericy  of  ixn  apuls  tre«»  is  to 
develop  and  .ualtitain  a  leader.    In  the  Globular  type 
aach  scaffold  hruncti  endea^for8  xo  bococe  a  leader,  '-'here 
are  tJiue  from  tlire©  to  aig'vc  limbs  striving  to  (!U3h  up- 
ward tin.1  coMueting  far  upuc<?  ia  the  tofi.    To  keep  these 
li:iib8  rrori  crosdi.iii  nmx  v'roiiuctriK  oroasiiig  and  rutialng 
sr-inchea  cojj.i8i3  tna  gro«er  to  ppend  'tjcn  xiie  in  wrur.ing. 
In  ud'tttion  xnera  over  four  or  fivn  nciffold  li;ibe  are 
all.j«e!t  to  >i;ro<(  i.iero  *ilL  occur  lan^  ieai«»r9  th=it  'ire 
unlir.ji.oned  for  3o..a  Jiotancc  r«»9  the  trun* .    Thds  is  one 
ififtthe  chief  jjjMirtiona  hold  uy  ir^feusor       A.  BlaXe  of 
tho  Teal  Jersey  ^^ri cultural  k,ollege  to  the  fJlobular  tree. 
In  photograph   a    uefd  to  illustr-ite  thss  V&se  type  of  tree, 
notice  t/i«  l-nf.;  bare  scaffold  liiiibd  ir.  tho  center  of  the 
tr's«>,     li-i  fact  this  propensity  of  the  Globular  trpo  to 
i>rvc!ucB  Lic^,  ha.r<3  scaffjl  l  limbe,   >idth  a  dnnse  nass  of 
todgB  at  the  Bnifm  "".s  e=irT!el  such  limbo  the  title  of  "Cow 
tailfid  bro.nch," 
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\  typical  Gobul&r  tree  when  Vienty  five  years  or  ulder 
often  conalste  of  'i  nuraber  of  audi  "Cow  tailed  brnnchee" 
with  the  interior  of  the  tree  bare  of  le^f  tir.d  fruit 
and  t!ie  perifery  of  the  tree  consisting  of  a  maao  of 
teuii^led  branches  and  tviga  where  the  fruit  ia  borne. 

"he  Globular  tree  4o98  not  giwe  the  best 
arrasgmeat  of  the  fniitinj  Iv.torala  and  twigs.    In  this 
type  jf  hea<i  :iiont  of  the  primary  BcaffiLd  limbs  extend 
obliquely  frc  i  tliis  trunV.  .    on  these  1  urge  limbo  'ira  a. 
aui'-.ber  of  mnaller  branches,  arranged  bDuut  trie  larger 
lijibs  and  the  iuajority  of  tnese  aub-acafrold  crrincheB 
also  extend  obliquely  outwardi,  tney  in  turn  h-ivA  laany 
laterals  aranged  in  ti-.e  eiiue  way.    The  result  18  that 
eacli  ecaffold  llab  conalsta  of  a  raiani  fl  cation  of 
branches,   laterals  and  twigs  extending  oniiquely  outward 
in  the  generil  diroctljn  that  the  Orinch  is  growirg. 
.9»en  the  twias  becj.ie  lidon  with  fruit,  the  l.it«ral» 
and  brunches  ttre  bent  -Joi^iiward.     Hut  due  to  the  fact 
that  the  T,alri  limb  -itr}    -siny  of  its  branches  and  laterals 
are  growing  obliquely  outward  in  t' aaiae  Jirectiun,  this 
whole  :.ias8  of  branches  iiust  Derid  over  in  thia  direction. 
That  Is,  aa  a  rule  a  branch  jjrowing  on  the  inner  side  of 
u  scaffold  'branch,    cannot  band  bad:  ward  towards  the 
oontar  of  "cne  tree,  but  laust  bond  forward  to  the  outside. 
Thiu  lafn^Hsj  ovir  of  one  oruncii,    «ith  its  lateral  fruit 
spur  growth,  over  ajiother  such  fruiting  group,  raay  be 
coapared  to  the  spreading  of  the  ie;',veB  jf  a  book,  when 
it  is  0'.)oned.     itudy  the  photographs  and  notice  now  the 
fruitinji  branches  sprnal  over  each  other  in  tiie  manner 
described.    This  fact  expliins  the  reason  why  it  is 
often  30  difficult  to  ^,row  fruit  jn  tne  in  aide  of  a 
Cilobiilar  healed  tree.     That  isj,  the  brancheo  shade  each 
otiier  and  ksep  tne  lif^ht  froia  the  center,    Ihis  oblique 
direction  of  growth  Is  res;>onsible  for  the  necessity  of 
so  .aich  propj.ing  of  branches  vhqn  the  trq?  Ip  ln5cn  with 
fruit. 

juch  a  tree  is  a  .nuzxle  to  ,>rune,  aue  to  the 
fact  that  pruninfe  ia  usually  djne  in  the  sprinK^   when  the 
brancnea  Jire  not  bowed  loan  alth  fruit  ^d  it  is  difficult 
to  know  just  whki  branches  to  thin  out. 


Uany  Truit  firowaru  ii./o  too  .-Buny  acafrold 
limbu  to  trio  nntA  of  'i  tr^-a.    In  tna  '."lobular  type 
all  these  troubloe  ^.-a  intaaalftiji  b>  h-itfing  largo 
number  of  octiffjld  liTV>».    In  liilitlon  uc:i«  of  tie 
liraba  in  the  car.ttsr  of  th«  troe  odll  "at  be  lirunched, 
when  thera  ire  a  jiuiah^sr  of  poaffold  !ir-irch<»9.tKlih  Vjut 
thro*i  doaffjiJ  branchso,   the  tr*!?  ieveloi^s  Krn.it 
leu'lero.    Thsue  l-jaiars  oarrj-  inot  uf  I'isir  branchos 
on  ths  jutui'^a  of  tn«  trna  rts  anecr'hcd  tooTe.  Tnaids 
the  trpB  T?iLl  !j«  fonaei  only  a  few  maV.  branches  on 
any  cf  the  le-itdoru  aucS  t.'ijae  that  '.ire  fonued  Bill  bn 
Btrug^liMg  u.i>wB.rd  to  tae  ilg'it.    Thu:i  o  ich  i«iiirfler  will 
conalai  of  e.  nui<:ber  of  uranuitus  on  tiM  outside  extend- 
inir  in  the  Siuua  g9iT«ri>i  dir^^^tior,  iuid  t.'W  insi.ie  or  the 
linb  will  be  pp -.cli caliy  :)i»r-e.     s'or  exanple,  aoe  phote- 
nrnph  ho.  t  and  a. 

The  great  nec^soity  'or  lov  hiiadod  trees  arose 
-Mt  about  li*(X),  adth  t'i9  iJvent  of  ths  j;in  Joae  sce.ln  and 
the  ro-/iV!il  of  irt^re-jt  in  fruit  ;,-ro'!id.nB.    .'atriok  iJarry, 
iVrder  and  ot-^.er  f  ro.T.i^s-at  -riters  an  "ruit  Growing  had 
udvdc»ted  ^He  'Hao  and  Ciobular  type  1\  thoir  wrltinga,  so 
that  all  over  'inn  linitec  jt*t«B  tna  youiig  treeo  planted 
oinse  190i.'  liive  been  h^aftsd  in  thia  rjimnar.    It  io  tl:<e 
that  tile  Giobvl'ir  tree,  -le  trained  to'litj,  in  a  lover  tree 
than  tfie  .'iis-ider  tree        the  eru  prior  to  IJOO.    'fhie  is 
not  due  to  any  iiihersnt  factor  in  tiiis  type  to  be  low 
ne-ided,  but  solely  to  tne  fuct  thit  the  'j.rst  br-incries 
are  trsined  .^ff  the  trurJc  nearer  to  the  ground  and  re- 
pr»P3ieB  trurii-ij  o'  t;.e  tip  ;jrirtio^d.    liuiley  x'i)  in 
diacussin};  the  prinjiples  if  ,  runin,-;  J-iya,  "k  pruned  plant 
tends  to  reau-^*  ite  natural  'wiiit,"  ai-.<J  "In  whalo/nr  way 
or  howjYijr  i-ucm  zha  pl^jnt  .ji/  ue  jjm.'iau,   it  iit,iOdiutsily 
jri^ee  in  cffjrt  to  regala  itj  forjar  or  habitual  shape 
and  behavior."    '.'nl'SSB  reureosive  prutiinp;  is  constantly 
prustisad  in  tho  Olobular  tr9<s,   C!jrta.ir.  of  the  t.caff-ild 
branches  ifxil  (jro ji-u, rl;>,ht  'jji-i  u  tftli  tree  will  result. 
Tn  the  L»rid'-'r  .r  \.jdifi<?d  l,»<iier  \yjo  if  the  heuda  are 
formed       the  oane  distance  froia  the  ground  and  pruned 
in  the  :stttae  way,   the  trees  uill  be  no  Ibller  than  the 
Globular  he  iri.    V.eHBursTr.ontt-  Made  in  tr.a  '  assaohusette 
Kxo'tri.uB'it  :itati;)K  orch-.jril  j.t  lill  thoaa  tyijas  of  )>nt\<la 
substantiuin  this  stat«iii:?nt . 


Thi»  tr«.;  -.0  ^.  i'.ood  illua'craiittn  of  a 
gldbular  lieetUed  tras  in  showing  the  rasitii 
of  starting  th-»  xree  iri  th  too  many  ncftf  fold 
br<uicho».      Notice  thit  ths  branches  iir« 
developing  a  "co*  tailed"  ohuracter,  xho 
fruiting  wood  oainjj  carried  in  a  tuft  of 
latenals  ut  tfi«  and  o!  thti  brtmch.  The 
«ha;iing  effect  of  the  branches  duo  to  their 
oblique  growth  io  noticeable. 


-27- 


liagguraaenie  on  tregj  in  the  Kxperir-ient  Itatlon  iirehard. 

In  studying  an  orchard  planted  in  IbJO,  on  the 
groundt)  of  the  Va8t.achu86tti«    xp6riu;ent   'tation,  the 
»rttar  was  aurpriued  tj  llro  a  number  of  'reader  and 
'  adified  lieader  trees  in  ai'lition  to  unny  CloUular  headed 
trees.    'Jo  compure  these  typ^a  of  heads  a  nur.iber  of 
raeauuroiiients  sere  ;3ids;    'llie  varieties  ffere,  haldirif!, 
Creeni'ig,  Russet  and  C'raver.stein,  whldi  ^ives  a  excellent 
choice  in  cj  l  urinj^  the  haade  since  these  varieties 
differ  greatly  in  habit  and  growth,     i'or  exporiiaentiU 
pur-t>oue8  the  urt^turd  consists  of  five  pl.>ta  of  twelve  trees 
•acn,     i  lot  I'O,  1  has  received  3/:  cords  of  barnyarJ  aanure 
Ko.  2  2000  Ibo.  jf  food  ishes,  '!o.  3  Koihing,  '  o.  4  6('0 
lbs.  Uone  iieal,  I.uriate  of  riotash  200  Ibo,  '  o.  5  Got'  lbs. 
Bone  real  and  400  lbs.  law  grade  sulphate  of  potash,  "he 
fertilizers  vere  applied  each  spring.    3o:se  of  the  trees 
are  diseased  iinJ  «ere  not  inclu1»d  in  the  .leusurouorts. 

Ihe  trees  vere  measured  with  a  20  ft.  pole 
oiarked  off  in  six  inch  spaces,    Vhe  distance  of  tlie  lirst 
scaffold  li.jb  frvi.i;  trig  ;;raur.d  wii;  niorisurod.     ■"roia  the  lirot 
scaffold  liiib  to  the  last  scaffold  limb  i^ive  the  lenij^th 
of  tiio  trunk  currying  tho  jcaffold  litnb,    Tne  height  of 
head  was  uettuursi  frou  the  around  to  tne  top  of  i.he  current 
ye:u*'s  growth.    T  ie  epreud  of  the  trees  vas  for.:ed  by 
awer»^i!>g  t»o  j;ea3ureii<ent8,  taxen  itt  right  angles  to  each 
jthar  tit  the  trunk  Md  extending;  frotn  the  ti»/  of  xhe 
bmuchoo  at  one  tilde  xo  ihe  tip  on  the  other  side,  'he 
leader  ana  joiifi?:.}  lea-J-^r  trees  in  this  orchard  riigh.t  be 
called  accident.il  leiders.    In  heaiUng  these  tr^ea,  evident- 
ly frwn  four  to  six  liutbs  vere  saved  for  jcaffola  linbs. 
In  aovjc  ctxsos  tho  central  one  developed  into  u  true  leider 
or  wa»  ahechnd  it  four  -r  live  feeT  fominj^  sl  laoiifled 
leader. 


Note.  1 

/or  coiaplete  duta  on  thlu  orchard  see  the  2£d 

iJnnuul  "ioport  of  xha  ".iSBae/iusetta  ^J^ricultu^al  p^psriweni 
otatiou  Tart  XI,   r'age  10.    Jan.  IJIO. 

j'or  illustrations  of  the  various  types  of  heads 
as  foraed  Ir.  tMa  orohird  aee  photo,-, re- h  of  Vase  headed 
tree  on  pot^e  20°  odified  J.eider  tree  on  page  20  and  Leader 
tree  on  page  21 , 
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Average  Ueaauremente  on  Massachuaetts  luxperimant 


Station  Orchard 


Type 
of 

Head 


Height 
of 
Head 


spread 
of 

Branches 


Lowest 
to 

HiEhest 
Branch 


Number 

of 
lilidbs 


Number 

of 
Trees 


Leader         19*  10"  25" 

Globular      Itf'  25* 

Uod.  Lead-  10'  3"  27' 
er 


8*  6" 
9" 
3'  1" 


10 
30 
14 


Individual  Ueasurementa  of  Trees  in  the  Kxperiioent 
Jtation  orchard 


L;;.iJgU  TYPa'. 

Ground  j'irst 

to  limb  Number  Height  Spread  Hlot 
first         to  of  No. 

limb         last  liinbs 

limb  


Baldwin 

3 

10 

6 

13 

21 

28 

1 

M 

3 

7 

6 

B 

20 

29 

5 

M 

3 

7 

6 

0 

23 

6 

29 

5 

Gravauetein 

3  0 

Y 

6 

10 

17 

6 

23 

3 

n 

3 

7 

10 

la 

6 

22  6 

4 

M 

3 

12 

5 

21 

21  6 

5 

3 

12 

7 

20 

6 

23 

5 

.Hoxbury 

3 

6 

13 

19 

30 

4 

•  3 

7 

10 

13 

6 

27 

4 

i« 

:  3 

6 

a 

IQ 

6 

.  25 

.  5 
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GLOBULAR  TYPK. 


Ground  ?ir8t 

to  limb 

first  to 

limb  l&,st 

.   limb 

3-        :  0' 

Greening         3         :  6 

3         :  6 

3         :  o 

Z    H"  :  L'  4 

3         :  1 

3    4;  0 

3         :  3 

3         :  6 

1  :  6 

Roxbury           3'        :  o" 

2  :  1'  6 

3  :  XO 

Baldwin           2'  4'  ;  c" 

2    4:  o 

2  4  ::l' 

3  :  0 

2  6:  0 

3  :  6 
3  :  1  6 
3  4:  4 
3         :  0 


number      Height      Spreud  Plot 
of  Vo. 
liubs 


5 

:  16' 

6" 

:31' 

:  2 

C 

0 

I         *  ' 

:  27 

5 

:  20 

:29 

6" 

5 

:  17 

:25 

6 

3 

0 

:  la 

:23 

:  4 

4 

:  lb 

6 

:26 

2 

:  li< 

:27 

6 

::  b 

b 

10 

6 

:24 

:  4 

6 

17 

:27 

:  2 

b 

20 

:29 

6 

:  2 

5 

IS* 

6" 

:24' 

:  1 

5 

19 

:28 

:  1 

7 

17 

6 

:26 

:  5 

22 

•29 

:  1 

b 

Is 

6" 

25 

1 

b 

21 

27 

2 

b 

20 

24 

2 

5 

20 

6 

22 

6" 

2 

b 

17 

6 

21 

3 

6 

21 

26 

6 

4 

4 

lb 

20 

6 

4 

8 

21 

28 

5 

1 

2 
2 
2 
3 
4 
4 
5 


Craven- 
stein 


6  ■ 


6" 
4 
10 


18' 

16 

20 

2U 

19 

18 

20 

^^. 


:21 
:24 
:25 
:23 
:24 
:17 
:23 
:24 


Ground  ?lr8t 

"to         iLTib  Number  Height      Spread  Plot 
first         to  of  Mo. 
limb         last  limbe 
 limb  

2'     6"  :  3'     6"  :  10    :  20'     :      32*     ;  1 

Greening         3  ..3  :    6    :  20      :      32      :  1 
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MyJing.?  LfcAJfeR  TYPK.  (Continued) 
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f.ui.tl)er  o  t  ti «(  H  Q**  tac\i  tyt^e  arrfai.(-.<idl  nccorllup  to 


nreimint;      "oxbury      Vild-yin  OravsnstQin 


4 

4 

Olobuliif 

7 

9 

a 

Kod.  Le'-Jer 

7 

1 

1 

riltita. 


ilvt  I,      rXiit  II.,      PUtlTT.      Plot  IV.      Plot  /. 
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^varegs  for 
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"iitiie  ?io,  I  shji$3  thul  th^ioe  ti-eeo  uro  on  the  average 
about  thf;  ai-ne  iieitnl  '-ind  aprenT.    :;o«u,arir.g  the  trees  of  one 
plot  wicn  anutjier  accoriar.g  u  "rnriaty,  a:i  in  Table  f'o.  IV  there 
ie  a  oligiit  iitr--r«tic:>  in  r.eij'.ht  and  spread.    That  ia,  the  trees 
in  plot  J  lio ,   'i         '  d.   ;  J  !  'IPC  iiboiit  Jie  foot  lo*fer  in  ctnture 
than  the  treos  jf  U;ti  otnar  ;,'iut8.    Table  Ko.  Tl,  :ijwevor,  uijowb 
thut  this  diri'rtrnnce,   if  it  effscts  the  figures  to  .iny  extent, 
•ill  -aark  in  fa/or  jf  t-.n  ill jVniln*:  ty)>e,  ua  tii'sre  are  fifteen 
Globular  tr^jris  it;  these  t  vo  plots  against  sevsn     f  trie  Loader 
and  Modified  Leader  trees.    Talking  the  iaea»uraue;its  of  these  tree* 
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as  influenced  by  all  th«  Tactors  of  variety  and  soil  treatinent 
that  Liight  ef.eot  jriTt!!,   It  ia  CJisaHsrft'l  t'iat  they  represent 
a  fair  cor:;;ari  lan  of         rcnulta  sf  trvti  -,l!i)r  tr^ea  to  the 
Globular,  I'jdified  Leiilc;-  and  Lender  typou  of  "oads.  Under 
thojo  co'.icUticins,  i^lviiv;  tioe  aa^a-j  tre'itufrnt  to  each  type.  It  Is 
etfidenb  tj>ut  Uie  height  of  the  tree  is  not  affect-sd  by  the  type 
of  head. 
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The  Leader  Type  of  H»ad. 

Tno  writer  of  tiiis  thosls  is  finoly  of  the 
opinion  that  the  best  typ«  of  hand  for  K«w  Silngland  is 
th«  i^adar  typ9. 

Only  two  objections  have  b«>on  r&lsad  at-'ainst 
this  system  of  training;,  namely,   that  the  treeit  p,row  too 
tall  and  thit  blii-'/nt  hnvinj;  d<»'/elop»d  or.  tho  leader,  may 
destroy  the  tree. 

Vhe  objections  to  one  Leiuar  trfic  f^ro-Yinp,  too 
tckll  is  well  founded,  but  in  nost  cusea  this  towering 
growth  is  due  to  close  planting  >uid  h\^ii  neadint;  !ind  will 
be  found  in  any  type  of  hend  i.i;rown  under  aiisilicr  conditiona. 
As  ha.8  bti'in  ;aentijn9d  bof  jre  the  Leader  tre^  will  oe  no 
hifher  thun  the  Vusa  tree  if  grown  under  sLisiliar  conditions 
&nd  «Lth  the  aaiati  treatment,    ''.'he  esMniial  point  in 
preventing  the  Leader  frau  growing  too  tall  is  to  give  the  tree 
plenty  of  room  to  gra*  in  -/ddth,    for  this  type  n-ituriiliy 
iaakei*  a  bi^  tree. 

l>'or  Vew  Sns^lund  conditions,  tfie  danger  of  the  tree 
being  destroyed  by  i^ire  fllifjht  is  negliiiible  since  this 
disease  is  only  tound  on  the  current  ysara  vood. 

The  advantages  of  the  "entr^l  Leader  tyte  sre, 
that  it  jjlvea  u  stronger  r,9,id  man  .-iny  other  tyje,  the 
fruit  is  distributed  to  the  best  advantj^je  ajnd  tne  tree 
has  the  largest  poesible  bearitxg  aurfiice  »nd  rinally,  the 
Central  Leader  is  the  nutural  habit  of  irrowth  uf  the  apple 
tree  and  it  is  Vie  easiest  to  prune. 

The  strength  of  the  tead  of  a    entnil  ;.euder  tree 
is  due  to  the  obtuae  anf.lea  tie  liinos  riute  *it)i  the  trunk 
and  that  the  LiraDs  are  distributed  along  the  leader  en- 
abl.ing  thea  to  fona  a  pronovir.c^d  collar  addirfr  j:reat 
strength  und  rendering  it  possible  to  split  umiBr  the 
hehvy  load, 

iliis  tyi)«  of  head  has  a  larger  bearing  surface 
and  offers  a  oetter  listrioution  or  iruiting  wooa  than 
the  Clobal:ir  head,     ihe  t'.rsater  beo.ring  ourf«ce  is 
ittainod  throutjh  the  additional  priuary  scaffold  liinbs 
tuid  alao  throu)jh  the  greater  eaaa  with  which  the  tree  is 
spread  in  width.    The  point  <a&.y  be  raised  that  the  addition- 
al priMuwpy  scaffold  lisans  are  o  ity  liocured  through  increased 
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helght  of  th«  tr«e.    It  loust  De  kept  in  uind,  however, 
that  the  aC'-iffol'J  brumciiaa  of  Uio  Meatier  tree,  eaveclally 
the  upper  ouvo,  irlse  at  rlf,Vit  anjilss  to  the  leader  >uvl 
droau  viowimrard.     Cn  this  way  the  a(rtual  fruit  oarryinf. 
ureti  of  thttue  br.-inciiae  is  isuch  Ijvdr  than  tlie  position 
or  the  ilaili  on  th^  loai^jr.    'ihe  possibility  of  widely 
sep'iratiuj-  tho  ^jriioary  liiabs        the  leader  tree  rmd  the 
opportunity  fvjr  these  T.iub«  i,o  Jrooj..  dovmwurd  'without 
greuvly  ahsiiing  t.ie  li.jbi  lield</  iu  the  inpjrtant  factor 
in  givinj',  tha  laaxiisua  ai-iouiit  of  rooci  fur  the  distribution 
of  fruit.    A  }»ruperly  traine  i  Le«.dijr  tree  ia  open  to  the 
light,   so  that  the  interior  oT  the  tree  i»  tbXe  to 
develop  fruit  buda  nnd  color  the  fruit,    ""he  iTicer  wishes 
to  strongly  eaBph'isiie  theste  f<icta  of  increase  in  crops  of 
better  cjlor,  wbich  can  be  secured  thru  training  to  the 
Leader  sysleM. 

The  natural  tendency  of  all  ar>ple  Varieties  in 
to  K'*"'^      oentrai  ladder  about  -rfhich  t)ie  bcnffold 
branches  niiiAia.    Vliia  point  is  of  gruut  i*  port 'ice  in 
trainiu^  ap^le  trees  for  -jhon  the  training  oaerutions  are 
carrlod  out  in  c5nfor.aity  wth  the  tress  grosfth  inclination 
better  results  tiill  bo  aa^.irad  than  if  continual  o/position 
is  encountered  by  the  tree  ir.  its  devalopiiient.    Tn  a 
receijt  iafauc  jf  tiio  (iuml  !'ew  Yorker,  :  r.  A.  C.  ..'eed  (24), 
a  proiRinent  apple  ^ro*er  of  .'eBtem  "ew  York  juye,  "TTie 
Leader  liyatiio  (^ive«  i.  tree  of  the  naturul  jhape.     Ve  are 
not  coiopellMd  ill  the  tiue  to  fight  the  natural  tendencies 
of  tne  tree  growth  bat  only  to  direct  it." 

•Due  to  thie  fact  the  leader  tree  is  easier  to 
prune  and  aloo  r-^qulree  less  pruning  tnan  other  types  of 
no^ids.    ?or  the  '/use  or  Globular  tr'sa  good  ju  Igta-ant  inust 
be  exoB-sised  in  training  to  this  type  and  cjitiiderable 
pruning  doje  to  .laintaiij  Ins  proper  Oilanc?  bet-*a'>n  the 
scaffold  bran':ii4a  Atid  in  kooping  tno  head  opm.     m  the 
Clobul-Jir  and  also  the  r'.dairloci  Leilar  typss,   sever^il  of 
the  *c*ffol.l  llraiis  ;ire  sure  to  ao:3p9te  with  eacii  other  i» 
iHidjre.    'The  ,jru;iinj4  of  iuch  lirjba  ia  iifficult,  since 
branchoa  amnot  iavslop  freely  abou^  the  scaffold  lir'.bs, 
especially  on  the  jides  towarae  the  other  cojpeting  lirabs 
and  great  difficulty  is  experienced  in  keeping  the  head 
open  and  the  centars  filled  -sith  non-intsr?«>ring  bearing 
nood. 


i 


J 
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Tha  (.'oaifred  Leador  Typo. 

tiie  Vijdifiod  I,«Bvter  kj'ps  Is  n  t;roat  Isuprove- 
oat  Gvor  tjia  iilii'uul.ir  t>ii«,  since  t'lo  iarjijichne  are  well 
s;jaced,  tliuo  giving  i  t;trv>ng  Trains  "fork  for  fniil  baaring. 
Altnju^h  tlie  *.T.ltfir  )i.»n  ,-\o%  hitJ  too  opportunity  to  study 
a  nu'sbsr  o?  Irons        tM»  typa*   h«  i:;  of  th«  opinion  that 
proii'ihly  Via  «<iily  objoitivn  ih*t  iould  te  reJ.oo4  to  t^« 
Uodified  i^aacJer  tron  wuiil.l  bi»  the  racx  thut  eoiae  of  the 
scafroid  J.i  abii  «j«lu  soieptit*  with  e':ch  other  as  leaiiara. 
Mati  a  oonditio.-i  »ou1d  I'M  m  to    'uV.e  the  tr'iijiir.,-;  e:.<»ratlon8 
Bi*p«  difficult  tla&n  in  the  L»fliler  tree  urA  posuibly  not 
giving;  &e  t"*^  distribution  of  fniitint;  wood. 

At  (usy  ."lite  tne  Trait  {ircwer  irflX  i3e^«  no 
isistake  in  jd^j'tif.^  t'tSj  ifio<i«  of  heading,   fsr  guod  results 
shoiilil  be  epcurovl  throurh  its  use. 


Agee  in  the  Li  fa  of  the  Apple  Tree. 

In  the  growth  of  an  apple  tree  from  the  bud  or 
graft  until  it  has  ceased  to  bo^profitable  majober  of  the 
orchard  find  ia  cut  do»n  there  are  three  distinct  0^.68. 
These  divisions  are  based  on  the  training  treatnent  given 
the  young  tree  and  are:  (I)  The  Kureery  Age,   (2)  The 
/onaative  Age  and  (3)  The  bruiting  Age. 

If  the  fruit  gruvier  purchases  hia  trees  he  has 
no  concern  as  to  the  uethods  used  by  the  nursery  uan  in 
propagation  of  the  trees.    All  that  he  ia  interested  in 
is  that  the  trees  be  true  to  name  and  well  ^rown,  nith  a 
good  root  syateia.    Ihe  methods  of  budding  or  grafting, 
•hole  or  piece  root  are  of  no  iiaportance  in  the  ultitaate 
growth  and  fruit  producting  capacities  of  the  trees  pro- 
vided they  are  of  the  same  size  and  vigor.    It  is,  however, 
of  concern  to  the  nursery  man  as  to  propagation  methods, 
for  certain  ir.ethods  will  produce  larger  u)d  better  trees 
in  the  some  time  than  others. 

The  Komative  Age  is  the  laost  critical  age  in 
tne  tree's  life.    Juring  ttiis  period,  the  fruuework,  on 
which  the  future  crop  will  be  borne,  is  developed.  It 
will  be  difficult,  if  not  impossible  to  rectify  i^istakes 
made  at  ttiis  time.    '\t  the  staCt  a  choice  has  xo  be  uade 
as  to  the  type  of  head.    If  a  uiisttike  io  made  here  it  is 
practically  inpossiUle  to  chiinge  the  type,  when  the  tree 
has  entered  tne  fruiting  aj-je.    The  writer  is  strongly  of 
the  opinion  that  for  ;:.any  varieties  the  header  type  of  tree 
is  gaining  favor  in  the  fiast.     for  other  varities  the 
Modified  Leader  type  raay  be  chosen,    uther  im;>ortunt  factors 
In  training,  which  must  be  considered,  are  discaaaed  in 
tlie  succeeding  chapters. 

The  fruiting  .vge  of  the  tree  usually  starts 
from  the  fourth  to  the  tenth  year,  depending  on  the  variety 
and  the  method  of  training.    This  period  is  overlapped  by 
the  foruative  Age  when  the  trees  are  trained  to  the  Central 
Leader  type.    This  is  due  to  the  fact  that  the  leader 
dcaands  attention,  t^en  the  lower  branches  are  fruiting. 
The  age  may  also  be  subdivided  into  two  periods,  the  first 
being  that  of  vigor,  with  t)ie  j<roduction  of  naxiuuia  crops 
of  fruit  and  the  second  that  af  old  age,  *hen  the  crop 
producing  energies  jf  the  tree  have  begun  to  wane. 
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Th»  Ideal  Apple  Tree. 

In  all  training  operations  the  first  grower  must 
nat  only  understand  the  principles  of  truinln^^,  but  should 
also  have  an  ideiil  tree  in  laind,  the  r<)^tlization  of  which, 
all  pruning  oporations  should  be  directed. 

For  Kew  &nt^lund  conditions  such  an  ideal  tree 
would  be  one  having  the  lurgeat  possible  bearing  surface 
with  a  frauevork  strong  eaau£;h  to  bear  laaxamuEi  crops  of 
fruit.    The  head  of  the  tree  should  oe  so  constructed  that 
lignt  would  be  admitted  to  all  parts  of  the  tree  to  de- 
velop fruit  buds,   color  fruit  and  to  check  fungus  deseuses. 
Such  on  open  tjp  would  also  f  tcllltoito  spraying,  thinning, 
picking  and  pruning  and  in  this  way  would  pemit  the  pro- 
duction of  the  finest  quality  fruit  at  the  lowest  roosible 
coot. 

To  achieve  such  an  ideal,  certain  fundamental 
factors  in  the  formation  of  the  fraaework  of  the  tree  laust 
be  thoroughly  underatood  and  put  in  practice  with  the 
planting  of  the  tree  and  a  logical  systein  of  training  laust 
be  adopted  and  conslstantly  cirried  out  during',  the  life 
of  the  tree.    These  fundaioental  .factors  will  be  discussed 
under  four  heads,   first  a  general  discussion  of  certain 
principles  of  heading,  second,  the  proper  developiaent  of 
the  tree  in  the  Nursery,  third,  and  fourth,  the  principles 
underlying  the  training  during  the  ?onaatlve  and  bruiting 
•Vges  respectively. 

jcaffold  Branch  .Vngles. 

The  izaportance  of  having  the  scaffold  lijabs 
•anerging  from  the  trunk,  with  a  wide  angle,  has  been 
overlooked  by  fruit  throwers.    The  first  reference  to 
angles  that  the  writer  has  found,  is  by  Shepard  (25)  who 
writes  in  Cotter  fruit  in  V)lU  la  folloas:    "Prune  for 
sturdy,   strong  lower  liiabs  rising  at  an  -ini  lo  of  from  50" 
to  60*."    Benson  (26)  in  an  article  on  pruning  trees  in 
the  same  periodical  advises        follows.    "The  tena, 
"avoid  forks,"  is  often  uned  in  pruning,  though  the  writers 
fail  to  explain  how  to  proceed  in  order  to  avoid  these 
fott*.    '9hen  you  start  the  tree  it  should  be  headed  ufter 
planted  at  tue  desired  height."    "Now  this  tree  after 
•tartiD<;  will  sometiiaes  throw  out  sufficient  brunches  to 
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fona  a  good  head  the  first  aaaaon,  while  again  at  other 
times  it  will  only  throw  out  two,  three  or  four  branches 

which  all  make  sharp  crotches  or  forks  and  all  buds  below 
these  Mill  jnly  luoke  leaf  buds.    Uany  (growers  make  u 
mistake  rii»ht  here.    In  starting  new  trees  they  will  pro- 
ceed ut  once  to  rub  all  these  budu  off,  :md  the  result  is 
they  have  a  very  poor  headed  tree,  with  a  lot  of  sharp  forks 
In  order  to  overcojue  this  you  should  let  all  the  buds  ktuw 
the  first  year  after  planting  and  if  nothing  but  crotches 
are  on  your  treea  cut  all  of  these  crotches  out  the  fol- 
lowing spring  when  the  tree  is  pruned  and  leave  your  center 
leader,    by  so  doing  the  doruant  buds  below  will  ha  forced 
out  the  second  yeur  xnd  uiuke  strong  branches,  which  will 
grow  out  in  more  of  a  horizontal  shape  froM  the  loain  ut.<ilk. 
These  loake  very  strong  branches,  as  you  luay  bend  them  clear 
to  the  ground  without  break in;^  theia  off  from  the  trunk," 

The  objections  to  hiving  the  scaffold  lliabs 
appearing  on  the  trunk  with  :\n  icute  angle,  is  thit  the 
union  between  the  lliob  and  tl.e  trunk  is  dtructurally  weak 
and  ia  quite  likely  to  split  down  under  a  load  of  fruit. 
Also  when  the  primary  scaffold  limbs  develop  with  narrow 
anglee,  they  extend  in  a  more  or  less  upright  direction, 
so  that  the  branches  ^re  close  togetner,  producing  a 
crowded  to{;.    ouch  a  direction  of  growth  of  the  primary 
limbs  is  Opposed  to  the  development  of  a  wide  spreading 
head,   which  allocs  for  tlie  best  develoi^aont  of  a  free  and 
open  fruit  spur  system. 

That  these  objections  ire  real  is  attestnd  by 
experience  and  obiisrvation  of  hoiring  trees,  where  the 
scaffold  lirabs  have  developed  in  this  manner.    I'ore  (27) 
cites  the  instance  of  a  large  orchard  th;it  was  carefully 
handled  in  every  way,  but  failure  to  properly  head  the 
tree*,  resulted  in  such  a  large  nuuiber  h:iving  been  split 
at  the  head,  with  the  first  heavy  crop  that  the  grower 
was  discouraged. 

In  an  orchard  of  thirty-fiw  acres  about  forty 
years  old,  not  over  two  iniles  froia  tois  college  the  owner 
estiioatsd  that  twenty  percent  of  the  trees  had  the 
scaffold  liiiiLiu  braced,   -^iue  to  splitting  down  at  the  trunk. 
The  photographs  clearly  siiow  this  condition.    The  ob- 
jection ;aay  be  raised  that  thie  splitting  is  due  not  iilone 
to  the  lungles  being  narrow,   but  to  the  fact  that  the 
scaffold  br-inciies  are  crjwied  together.    This  objection 
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■ay  Qurry  gotae  inllght,  but  the  fact  raraalns  that  splitt- 
iqg  only  occurs  when  a.  narrow  angle  Is  prea«nt.  aIbo, 
evsn  if  the  branches  are  started  at  the  same  I'Oint,  the 
heada  villi  be  strand,   orovldndl  the  uui-lee  are  wide.  The 
great  number  of  auch  orchards  hriving  treea  houded  in  this 
aanaer,   that  have  nat  split  dovm  undar  the  loads  of  fruit, 
is  proof  enough  of  the  st-ateiaentjjijj.Kotice  the  wide  angled 
ecuffold  branch  growing  to  the  ^^Wt  in  photo^ratih  I'o.  a. 
This  brunch  ^ows  no  evidence  of  splitting.    Coiapare  thia 
with  the  two  branches  in  photograph  No.  lU  that  are  narrow 
anjilad  and  '^ro  cracked  at  the  base. 

iixperiiaente  were  carried  out  on  Kursery  trees 
the  past  year  to  study  the  growth  of  scaffold  limbs  with 
reference  to  the  factors  influencing  the  development  of 
angles.    The  results  ^ire  given  in  another  chuptsr  in 
Kxpariiaents  on  !l«ad  Toraiation. 

jSxtarnal  observations  vn  old  trees  a:w^s  tnut 
a  wide  single  forms  ■  swelling  or  colar  at  the  point  of 
acnnergance  at  the  trunk.    This  swelling  extends  couipletely 
around  the  bra/ich,  bein^  thiskeot  at  the  trunk  and  extends 
a  few  inches  in  a  tapering  .a  inner  to  the  brfinch.  the 
otner  hand  a  narrow  angle  liisb  does  not  have  this  collar 
and  at  the  apex  of  the  angle  the  tissues  appear  to  be 
pushing  aguinst  each  other,   *ith  the  result  thut  a  crash 
ia  present,    i'igure  Ko.  11  illustrates  the  coilir  of  a 
wide  angled  limb.    Longitudlivtl  sections,   but  along  the 
same  plane  made  by  the  tiMnk  and  the  limb,   j/ero  laade  of 
•aall  twi;<3  of  both  narrow  and  vide  an(;led  brmchos.  These 
sections  were  examined  under  the  micro  jcope  to  detenaine 
the  structure  of  the  union  between  br-inch  and  liab. 
figures  iios.  12  and  13  illustrate  the  type  of  wide  nnd 
narrow  an^^led  lirabs  exauined.    Kxaulnations  of  young  trees 
reveal  the  fact  th>tt  the  strength  of  t>ie  lirab  at  the  trunk 
is  determined  the  first  year  by  the  anKle  ntido  itf  the 
growth  of  tne  limb.    The  narrow  ungled  lirab  as  illustrated 
breaks  re.A.dily  at  the  trunk  while  the  wide  angle  lirab 
requires  a  very  much  ^renter  stress  to  tear  it  froia  the 
trunk,    £;ven  at  tnia  early  c«ge  tne  crash  or  division  be- 
tween the  liub  and  trunk  of  the  narrow  angled  branch  has 
appeared. 

3pre'iJinfc  the  Scaffold  I^iiabs 

A  proper  spread  to  the  scaffold  liiabs  ia  in- 
portunt  in  the  fonoation  of  a  good  head.    This  spreading 
of  the  primary  sciffold  branches  is  one  of  tite  fundaiaental 


nc.  9 


3J>llttiin,  of  br«inch«it  due  t*  narraw  anglo. 

A  wall  <l«fin«(l  collar  may  b«  itotiecd  on  the  wld* 

anjiled  branch  at  xhe  \»t\.  iueh  branches  cannot 
brook  (town  at  tho  trunk. 


Mo.  ICI 


Bracing  of  tho  •oaffold  brarx^ioa  to  prevent 
deecruction  of  tree. 


A  bnd  crticSr.  in  a  globular  headed  trea. 
Separation  o'  branches  on  «    l««d«r  wouXd 
pr«V9nt  such  crackinp;. 


-40- 


principlea  to  be  kept  in  iiind  at  the  time  of  xhe  selection 
of  theeo  limbs.    The  future  head  of  the  tree  must  oe  kept 
open  so  that  the  fruit  currying  womA  or.  each  priinury  scaf- 
fold limb  riiiy  h-ivo^^^i^un Jojit  room  to  grow  unreutricted  by 
its  neighbors.    In  fie\Iro-''  Ko.  14,  due  to  severe  cutting 
back  of  the  priiaary  scaffold  limbs  at  plmting  the  growth 
ms  upward,    j^ch  of  these  linsbs  have  been  compelled  to 
develop  their  sub-scaffold  limbs  in  a  siaall  space,  with 
the  result  that  the  head  of  the  tree  becoraes  chocked  with 
branches.    Those  sub— scaffold  limbs  growing,  on  the  inside 
of  ^the  tree  ire  dwarfed  and  either  never  develop  or  in 
tims^i^io  be  cut  out  due  to  crowding.    The  successful  eub- 
scaffold  liiabs  are  the  (snes  I'.rowing  on  the  outside  of 
the  primary  litabs,  or  else  in  the  top.    But  those  lower 
down  will  in  tl.iie  be  dwarfed  by  the  upper  or  more  vigorous 
sub-scaffold  liiab,  vith  the  reuult  that  there  is  a 
tendency  for  the  fruit  carrying  wood  to  develop  high  in 
the  tup,  producing  a  high  headed  tree.    In  this  tree  the 
fruiting  wood  is  about  aix  feet  frois  the  ground.     If  for 
the  first  few  ye-rirs  of  the  tree's  life  each  primary  scaf- 
fold limb  had  been  coapelled  'o  grow  out^rd,  giving  a 
wide  distance  between  each  limb,  the  tree  would  )iave  been 
lowor  hen^ied  and  i±  good  distribution  of  fruiting  twigs 
would  have  been  obtained. 

The  only  way  the  bearing  8urrMii;e  of  a  tree  may 
be  increased,   if  the  tree  is  prevented  from  growing 
beyond  a  certain  height,  ie  by  compelling  it  to  grow  in 
width.    By  starting  the  priiaary  scaffold  litabs  with  a 
wide  angle  and  keeping  them  growing  outward  for  the  first 
few  years,   such  a  spread  is  more  easily  obtained  later  in 
life.    The  priiuary  li:ab  itself  continues  to  spread  and  as 
its  fruit  bearing  surftitce  incre^ises  in  area  t)ie  limb  grows 
in  size  und  ia  >hu3  able  to  well  hold  up  the  crop.  >Vith 
the  priiuary  limbs  gr^tfitig  upright,  the  spreading  llabs 
uust  be  developed  from  tno  priiaary  liiobs  and  these  secon- 
dary limbs  will  practictiUy  all  be  placed  on  the  outside 
of  the  aain  limb.    This  givotT^  distribution  of  fruiting 
wood  and  the  extreme  drooping  of  the  limbs  under  a  load 
of  fruit. 

tledrick  (14)  says,  ""ftiatever  the  form,  care 
should  be  taken  t)-.at  the  lowest  branches  are  long:est, 
so  that  the  greatest  possible  leaf  surface  will  be  ex- 
posed to  the  sun  and  light."    To  have  these  lower  branches 
the  longest  and  not  interfere  with  the  development  of  the 
u];per  liaibs,  it  is  essential  that  they  grow  outward  from 
the  aAart. 


lv«rro«  ftnglaa  in  young  troe*. 

iiuch  angles  m  thg»o  if  allomd  to  <i«velop  into 
■oaffold  Xiuba  jn  tiie  xvvtai*  are  csrtaln  to 

be  vsok  anA  'All  oft-itr.  Urc-iK  dawn  unasr  i>.  load 
of  fruit,      :>uch  lii^tbs  should  ba  pruned  off. 


No.  19 

Nurs«ry  tree  with  wide  angled  liabs. 

m*  tr«a  presents  u  good  exata]>le  of  the  «ld* 
angloe  to  be  sought  or.  a  young  ir«e  at  planting. 
Ouch  Bc^ffuld  Hubs  will  iisvsr  bi-<k«k  door*  at 
the  trunk. 
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Tha  habit  of  gro-*tii  of  the  'iifferent  varieties 
play  an  i;u;.ort:int  part  in  obtaining  a  •■fi.du  oproad  to  the 
lisibo.    yar-iotiaa  such  na  Hhodo  Island  Oroening  and  Mere 
make  a  naturally  wide  spreading  trae.    If  these  varietlee 
are  started  with  vide  angled  priiaary  acaffold  llaibs,  no 
mora  attention  need  be  given  the  trees  in  order  to  laako 
the  limbs  spread.     In  fact  after  the  firot  year  it  is  well 
to  encourage  an  upright  growth,    for  vtihen  the  trnes  have 
fruited  a  few  years,  the  liiabs  silX  naturally  asaume  a  wide 
spreading  direction  of  f^rovth,    Jutton  and  Spy  and  natural- 
ly uprif^ht  gromsre  and  cure  :iiu8t  be  tiikon  to  keep  them 
spreading  at  all  tlraes.    "I'hia  is  a  difficult  proceedure, 
but  can  be  carried  out,  in  a  meaaure,  t>y  starting  the 
priiaary  scaffold  liaibs  at  a  wide  angle.    In  the  chaptnr  oo 
A  Uethod  for  Training  Apple  Trees,  the  iiethods  for  Bpreading 
these  varieties  will  be  discussed  in  greater  length. 


Separation  jf  Branohoe. 

une  of  the  most  essential  requireiaents  for  the 
fraiaevork  of  u  tree,  is  t)iat  t)ie  primary  scaffold  limbs 
shall  be  wldelyseparated.    Within  the  past  few  yeare, 
Fomologisto  and  (''ruit  Growers  have  recognized  the  fact 
that  to  crowd  tne  branches  into  a  aioall  space  on  the  trunk, 
incurred  the  risk  of  splitting  at  this  point, -i^en  the 
trees  wero  laden  with  fruit.    Thio  fact  is  responsible  for 
the  rise  of  the  Uodified  Leader  tree  in  the  past  few  years. 
The  photographs  of  the  trees  used  to  illustr-ite  the  effects 
of  narrow  angles  are  all  of  trees,  on  «iiich  the  limbs  were 
crowded  into  a  u:nall  suace.    There  ia  great  dan?;er  that 
such  splitting  will  occur  under  buch  circuiastancea,  but 
usarally  only  whan  the  scaffold  liiabs  iioka  a  narrow  angle 
with  the  trutil;.    This  point  ia  discussed  in  the  next 
chapter.    Lewis  (17)  says,  "The  farther  apart  they  (the 
scaffold  litabs)  are  spaced  the  stronger  and  better  will 
be  the  trunk  and  the  better  the  tree  obtained." 
Xiakaan  (27)  states  that,  "A  vastly  stronger  tree  is 
secured  by  eturting  but  4  or  5  br>inchea  froJa  the  low 
trunk  and  letting  thea  eEsaerge  from  different  sides  of  the 
stem  and  at  different  levels.    Thus  each  main  attachment 
to  the  eteu  has  abundant  roora  and  the  wood  enlarges 
syoffletrically  and  sjlidly." 


I 


Ho,  14 


Th«  Boaffold  linibe  of  thla  tr««  vwre  wit  baok 
to  oXuh^  at  plHiitii-g .     Not<<  'tha  uprlfjht  (growth 
of  th4  four  seaffolc)  limb*  and  the  choked  condition 
•f  th«  head. 
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otewari  (16)  advleea  12  to  15  inchea  on  the 
trunk  for  tha  developuont  of  brtuio>>e8,  tree  of  three 
branches  «ould  give  eix  inches  between  each  brianch. 
i«*ay  writ«r»  of  recent  bulletins  and  current  literature 
on  tralniiig,  who  advise  thut  the  bninches  be  trail  sep- 
arated, laaXa  the  mistake  of  cutting  the  »hip  back  so 
ehort  that  it  is  iupossible  to  |)roporly  separate  the 
brunches.     \  nutaber  of  bulletins  in  ehich  the  advice  is 
given  to  separate  the  branches,  illustrate  the  Method 
of  tr'xining  advised  with  a  tree  having  brunches  prac- 
tically arising  at  the  s  .-me  point.     See  i^'oot  ^ote. 

The  advisability  of  having  the  tree  with  well 
spaced  branches,  to  insure  a  strong  fraijeworfc,  is  only 
onA  of  aumy  reasons  for  such  practice.    It  seens  sur- 
prising that  practically  all  i'omologiBts  have  apparently 
not  given  thought  to  the  other  liipjrtant  factors  involved 
in  the  production  of  high  quality  fruit,  through  a  wide 
separation  of  scaffold  liiabs.    These  factors  are  the 
pro<iuotion  of  more  fruit  of  higher  quality  and  reduction 
in  the  cost  of  labor. 

In  the  i£ast,  due  to  cloudy  weather  during  the 
ripening  season  and  a  luck  of  bright  swilight,  it  is 
necessary  to  pay  Moro  attention  to  the  open  head,  than 
in  the  aast  >sh9re  there  are  Many  intensely  bright  days. 
The  aethod  used  in  the  »iat  for  keeping  the  head  open  is 
to  suinually  thin  out  the  top  by  dormant  prunint-;.  'this 
takes  time,  incraases  the  cost  of  productiur.,  is  sott.etiaes 
never  or  poorly  done  and  often,  due  to  doriaant  pruning, 
the  top  quickly  fills  up  with  twigs,  so  that  in  a  dense 
headed  tree  the  light  is  largely  shut  out  by  the  uiddle 
of  August.    la  pliotograiih  '.-o.  15  notice  the  dense  head  of 
the  tree.    The  fruit  in  this  true  is  %11  on  the  outside. 

By  having  the  scaffold  liiiibs  widely  spread  on 
the  trunk  and  properly  arr-mged,  high  quality  fruit  can 
be  produced  in  greater  'Quantity  at  iesa  cost  than  wliero 
the  lliibs  are  crowded.    TiiLa  atataaent  is  baoed  on  the 
facts  tha.t  sunlight  is  essential  far  the  production  of 
leaf  and  fruit  budii,  to  color  fruit  and  to  check  the 
growth  of  fungus  diseaaos  and  also  that  a  deeply  colored 
red  apple,  frso  froii  blaiiiehes  brings  the  best  price 
in  the  market.     ?UDk  (2b]  says,  "A  very  coiainon  error  in 
top  formation  is  to  have  the  branches  top  close  to  each 
other,  80  that  ^en  they  come  to  bear  the  wood,   foliage  and 

foot  ^ote. 

(Pennsylvania  jS»p.  Station  Bulletin  Ko.  I2b, 
page  117.    The  tree  illustrated  *ith  these  branches  show 
very  little  space  between  theu. 


S>«as(t«  top  cau»«d  by  failure  tp  eeparata 
branebM.     The  interior  of  thlv  tr««  ia  bar* 
of  fruit,  «hloh  i»  found  in  tho  outer  portion 
of  tho  top.      Ui^ht  cannot  pen^truto  to  the 
eonter  of  tho  tree  to  <levi»lep  fruit  or  ieaf 
buda. 
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fruit  on  the  interior  ire  an  excluded  from  ulr  and  light 
that  tliey  tiXX  suffer,  the  fruit  i*  imperfoct  unci  the  spurs 
became  feeble  ixiid  gradluuiiy  die." 

To  pruauca  auch  high  quality  fruit  the  scaffold 
liiabs  should  be  oeparated  12  inches  or  orsr  on  the  truriks 
of  virietiea  developing  uany  long  fruiting  twigs,  with  lurge 
leaves  and  ut  lesiat  ii  inches  for  varieties  developing  short 
twigd.     i'or  the  many  loiig  twigged  variaties,  this  ^ear.s  that 
witii  the  liiabs  aoparated  the  ;jiai:aun  dirL'j.nce  of  12  inches, 
tho  fifth  liisb  will  be  four  feot  ihove  tt.e  first  lisib,  if 
the  primary  scaffold  branches  have  been  properly  arranged 
about  the  trunk,     '^or  the  short  twigged  vurietioa  the  fifth 
liutb  w5il  be  32  inches  above  the  first  limb,    '"he  result  is 
that  6 -oh  acAffoid  ILib  has  abuiid&nt  rooia  to  develop  a 
noraal  fruit  apur  systeia.    Juch  «ide  separation  of  branches 
aOfliita  li^ht  and  air  to  iill  parts  of  the  tree,  the  fruit 
colors  readily  in  bright  li^ht  and  during  cloudy  weather 
«ill  obtain  the  raaxiinun  cvlor  possible  under  the  existing 
conditions.     Fungus  deseases,  that  thrive  in  a  daiap  atmor- 
phere  are  chedcod,  since  tiie  light  ratches  all  tiarts  of 
the  top  and  the  air  can  circulate  freiily. 

Ttie  wide  separation  of  branches  prevents  the 
retention  of  too  raany  scaffold  limbs  no  matter  what  type 
of  head  may  be  adopted.    ^gwlsoS'' -''os.  16  and  17  are  of  a 
yellow  'i r;jjaaparent  ini  a  yellow  Uallflo^r  trie.    In  each 
case  seven  or  eight  branchej  have  boen  oro«iled  toj-;ether 
into  a  siaall  space  jn  tlie  trunk,     la  a  few  years  these 
liiobs  are  goi.')^  to  be  so  crowded  that  soMe  of  them  will 
have  to  be  removed.    Cutting  out  large  linbs  is  bad 
practice  and  should  always  be  avoided  by  proper  selection 
of  limbo  the  first  ye'sr  tne  tree  is  planted.    In  these 
trees  the  tops  are  so  dense  tixit  the  interior  branches 
can  only  fonu  fruitiiij,  wood  neir  trie  tops.     :iuch  a  condition 
leads  to  the  uroiuction  of  fruit  o-ily  in  the  outside  siiell 
of  tne  tree  with  the  interior  bare  of  fruit. 

The  cost  of  labor  operations  are  reduced.  The 
pruning  instead  ot  being  done  fooM  the  outside  of  the  tree 
will  occur  along  each  scaffold  liub.    This  pruning  will 
consist  of  a  thinrdng  out  of  crossing  twigs  and  should  be 
of  small  amount,  depending  largely  on  the  vigor  af  growth 
of  the  variety,    'ihe  work  cm  also  bo  dor.e  more  efficiently, 
since  it  ie  often  very  difficult  to  know  just  what  branches 


Ko.  16 


A  yaung  Yellow  Tr«napara.nt  tree  with  too 
laoDy  •e«frol<l  brnnehM.     f  otlce  th«  uprlKht  K^owth 
of  the  branohaa  due  to  euttln^;  back  at  planting. 
Vhen  tViis  tree  ie  a  few  yeurs  older  soae  of  the 
branchoo  in  the  Interior  of  th»  tree  will  hnve  to 
be  out  out . 


ho.  17 


tamX  of  ocAfi'oid  oranohee. 
ning  of  the  top.      ''^o  tr«e 
ia  carried  in  the  cantar  of 


tio*  tiio  poor  arrung*- 
This  tre«  needs  a  thln- 
ie  b«<iring  but  no  fruit 
the  top. 
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or  twig»  to  remove  wen  standing  on  the  outaide  of  the  tree 
composed  of  a  dense  muse  of  branches  and  t^^^a  in  the  per- 
ifery  of  the  tree.     -kO  a.  rule  the  pruner  with  the  twif;f:,y 
varieties  does  not  thin  enough  in  the  spring,  when  the  treee 
are  bare  of  leaves  to  give  a  head  that  is  open  enough,  and 
on  the  other  iuind  should  he  do  so,  the  tree  is  thrown  out 
into  wood  growth  and  by  .ieptember  the  dense  condition  is  as 
bad  as  ever.    Sui.uuer  pruning  is  left  as  a  kgi»h8  of  thinninp, 
the  top,  but  the  work  is  not  easily  done  and  its  advisa- 
bility is  questioned  for  the  iiiasi. 

Sith  on  open  top  spraying  can  be  done  more  qyi-ckly 
and  efficiently  than  where  the  top  is  dense.    By  having  the 
branches  aiiely  separated  the  operator  ssui  hiin<Ue  hia  spray 
rod  so  ae  to  spray  along  thi;  branches  froia  the  tip  to  the 
center  thus  doing  the  work  uore  quickly  and  eff.cilently  md 
using  lees  laaterial. 

Thinning  ->rid  picking  the  fruit  is  facllitate<J  by  a 
wide  separation  of  brunches,  ihieh  pennits  the  fmit  to 
develop  on  latfinils  and  twigs  carried  by  branches,   that  are 
placed  uljng  the  pri.aary  scaffold  liuibs  from  their  e^itremi- 
ties  to  the  trunk.    The  laborer  can  do  the  «ork    lore  effic- 
iently and  quickly  vnen  distributed  in  this  manner,   than  in 
the  case  -ahere  the  fru>it  is  borne  in  a  dense  i>as3  of  twigs 
and  branches  at  the  outside  of  tne  tree. 

Batchelor  and  Goodspeed  (33)  repoi^  au  follows 
for  vase  forjevl  trees  having  brunches  closely  together. 
"The  fruit  on  the  unpruned  trees  m.a  poorer  in  color  than 
on  the  t'iinter  md  Jumr.ier  pruned  plots.    In  1314  the  un- 
pruned plots  had  70  porcent  as  riuch  color  as  the  other 
plots."  "The  Bi«e  of  the  fruit  wat  largely  equalized  by 
thinning  the  several  plots.     It  c«st  about  25  percent  less 
per  tree  to  thin  t>ie  prunea  xrees  than  the  unpruned  ones. 
The  astual  price  being        cents  BJid  15  cents  respectively. 
AS  a  means  of  thinTiln^  the  fruit  'uid  i.aproving  the  color  by 
opening  up  the  iense  growth  of  the  tree,   the  ;ijd-.rate 
pruning  is  advisable,"     if  these  trses  had  hai  the  scaffold 
limbs  widely  teparated  the  probability  is  that  the  limbs 
would  auve  developed  without  much  crowdinf^  and  thus  less 
pruning  would  have  b^sn  necessary.    Tliis  eaperimsnt  sho'i-s 
the  necessity  of  an  open  heaJ  to  produce  bettor  color  and 
to  reduce  the  cost  of  thinning. 

This  systeia  of  spacing  the  scaffold  limbs  is 
especially  well  tdapted  for  planting  trees  on  steep-hill- 
sides,    iith  the  '/aso  forri  of  head  the  branches  that  point 
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up  ths  hill  drag  on  the  groun.!,   sJille  the  Or  inches  point- 
xng  down  tho  hill  are  oft-^n  quUe  hlc.h  in  the  air.  By 
spacing  th»i  orimary  acifraH  branchee  tor  -i  hill-aide 
orchard,  the  flrot  brinch  jn  the  trunl'  should  grow  dovm 
th«  hill,    uhe  nejtt  t«o  gha-jld  .:>olnt  across  th«  3l.)-:e 
th«  fa'jrth,   which  taay  lie  oUcd  on  the  trunV  it  a  good 
dlstmoe  xWv  the  first  thr«»i,   should  p^int  up  the  slooe. 
In  thia  wiiy  the  fruitiri,-;  wood  of  the  tree  ie  carried  off  the 
ijrouad,  it  is  acceBaible  for  prunln-  and  the  fruit  is  easily 
pick  a  1. 


I'iuraery  /vtf. 

The  Important  puinta  to  be  wavhasized  in  pur- 
c'ue.ainfi  troae  ar©  that  taey  shfkll  D«  guorunteed  true  to 
nicne  and  thnt  the  ?4ursery  fim  will  make  f^aoti  the  Ioub  or 
dBiuu{id  within  ten  yoara  if  the  tre«p  prove  not  true  tu 
name,   also  thut  they  shuU  be  healthy  »ur.d  properly  natured. 

A  strong  root  system  is  often  of  the  utaost 
Liaporlejnce ,    jhis  should  cotisibt  of  u  riuisber  of  roots, 
about  the  oiio  of  a  lead  pencil,   well  uistributad  u.bout 
the  crown,    a  tree  with  two  or  three  large  roots  or  many 
eoall  ribereus  rootti  should  be  rejecjied. 

•Nursery  men  sell  trees  by  size,  but  also  state 
the  aize  of  the  top. 

The  usual  atandard  in  graiiiriji,  trees  is  as 

follows : 

Vrice. 


Age 

Height 

i'^oh 

Total 

Largest  sice 

2  yr 

:  5  -  7  ft 

".20  -  5. 

35 

:i2  -  -^Zb 

i;edium  " 

2  ■• 

-  6  " 

15  - 

2b 

•i  -  18 

jsaller  " 

2  '■ 

:  4  -  i  " 

10  - 

25 

V  -  13 

Uargest  " 

I  " 

:  3  -  6  •• 

15  - 

25 

10  -  18 

whip 

These  prices  were  taken  from  Tiurserys  aixtalogues 

for  the  seaoon  of  l'»16.  'Oio  prices  v-iry  greatly  for  the 
sane  oize  of  tree,  whit^  so  far  us  a  ,juruhaser  could  as- 
certain frois  any  of  the  c&talOf^ues,  ve^re  Ljri>pogH.tad  froia 
the  best  utocks  and  gcowi  uuder  idoixl  conditions,  "he 
higest  priced  trees  in  the  uoove  conipil<ition,  shieh  also 
were  tiie  lowest  in  the  standard  ae  to  size,  irere  grown  by 
a  niddle  weutnrn  nursery  :aan,  who  advertises  extonbively . 

of  the'abuvs  trues  only  the  largest  size  5  -  '/  ft. 
or  the  uedlura  sized  4j,  -  6  ft.  troeo  \,na  years  old  or  the 
largest  whip  5-6  ft.  should  be  purchased.    There  is 
little  ctioice  in  any  of  the  above,  excei-'t  the  uedium  sized 
two  year  old  :^nd  the  jne  year  jld  whip  are  cheaper  than 
the  lar;;est  sized  t«o  year  old  tree.    The  iwportant  point, 
however,  is  to  secure  tne  framework  of  the  tree  in  the 
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shortest  .'OsalbXe  tisae  and  by  usinij  the  larger  sized  trees, 
it  is  poaaible  to  save  froio  one  to  two  years,  thiin  if  the 
oaaller  size  trees  «are  purcinaaad.    In  addition  it  would  ue 
iaadviaaule  to  ^urctxixss  tne  a-jaiiar  trees,   3inco  tney  ure 
avidantiy  tna  leaat  vigor juu  of  the  trsoa  grovn. 

riie  proper  |.>i.intliig  had  an  iui^ort-uit  beuri-.ig  on 
thi*  futufe  euoceau  of  t;ie  treo.    V'ichering  (2)  aays,  "itay- 
oite  who  san  double  the  a;aount  of  branch  and  root  growth 
in  the  first  t^o  yaura  is  .aaklng  pQasibls  lander  srope.  'it 
a;i  earlier  date." 

1)1  the  training  method  to  be  outlined  it  is 
esaeatial  that  the  tree  should  raake  a  vigorous  j^rowth  the 
first  year.    In  order  to  insure  such  a  growth,  t)ie  tree 
■auet  not  be  dri>jd  out  to  the  slightest  degree.    In  all 
euses  it  ia  well  to  eonk  titu  ariiola  tree  in  tutor  over  night. 

ill  an  experi..iBni  jn  varloua  ..lethods  of  planting 
tree*  at  the  -Voburn  j^xperlaent  Station,  the  beat  results, 
as  judged  by  ultimate  tree  growth  und  crops  harvested  over 
a  period  of  ten  yeixrn,  was  obtainnd  an  nureery  trees  that 
had  froia  ,  to  ^  of  tree  roots  out  off.     '  f  the  trnes  are 
frosnly  Jug  and  inuisdlately  ulinted  no  pruning  ia  nended. 
The  principle  festure  in  ^A. tinting  is  to  ram  the  soil  ho 
tightly  iibout  x,he  tr>»e  ub  (josaible,     iater  should  be 
lioorilly  pourod  in  the  hole,  and  the  dirt  thrown  ov*>r  the 
roots  should  be  romraed  down  until  the  vthole  m^as  has  the 
oonoistmtcy  of  putty.    The  effect  of  such  raiaiaing  ia  to 
bring  the  soil  p.irticlas  into  intiraato  contact  with  the 
roots,     in  iho  firut  ten  yearo  of  tVie  "oburn  experi-uente 
the  ruEuaed  tree^  jnowsd  an  excusa  in  amount  of  crop  of 
l3  percent  over  trees  planted  in  Lh?  usual  «.anner,  and 
*ood  ij,ro«tn  *aa  also  xncconaiS  by  raia-iing.    tka  results 
of  this  expsrtiflezit  ars  givan  i.i  the  JoUirn  tjcperijjental 
•'ruil  i'arsfl  ileporta  li  ~  J  for  lauB. 

As  a  rule  up^'le  trees  j,ca  planted  too  closely 
together.     Such  varieties  as  Stild-sin,  Craening,   jpy,  tnd 
Ha  Intosh  should  be  planted  as  atandnrd  trnes,  at  least, 
fifty  fet-t  li^art,     '^lether  the  triiaa  be  tral-ied  to  trie 
Modified  iie-ider  tyua  jr  the  "^eador  ty^'e,  this  distance 
will  oe  none  too  great.     In  fact  a  distance  of  60  feet 
nignt  be  aattsr.    In  tiio  Udell  orchard  in  .Western  "'«w 
Ifork,  wtilch  ia  no»  sixty  years  old,  Baldwin  trees  are 
about  sixty  feat  across  df.i  lass  than  tnirty  feet  "lieh. 
these  trees  ssre  spaced  56  feet  apart.     In  other  words, 
where  trees  are  crowded  the  growth  io  certtan  to  be 
uprignt.    one  of  the  fundamental  principles  of  thie 
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syst«ai  of  training  is  to  spread  the  tree  fjr  fruiting 
surface,  rather  than  to  grow  it  iu  height  with  the  saae 
object  in  iftinJ.    rlantir.g  the  tr<»e8  at  good  distvinces 
apart,  will  encounii'a  growtn  in  nidth.    To  tfike  up  tlie 
surplus  roj!3  fitiore  can  be  used  to  good  advvmtipe  pro- 
vided ihoy  ue  reiao»ed  «nan  they  crowd  the  pannunent  trees. 

>'onaax&ve  Atte. 

This  ia  the  critictU.  period  in  the  life  of 
the  tree  because  .-siet'ikss  coade  at  the  stnrt  are  difficult 
if  not  impossible  to  rectify,    Certuin  curroiit  practices 
that  ;»re  advised  in  Piiny  bulletins  •uid  booko  on  pruning 
or  fruit  culture  laust  be  considered  at  this  tine, 

P»llacy  of  Cutting  Back   icaffotd  i^imba  at  J  I  anting. 

irobably  the  ioajority  of  PomoLogiste  advise 
cuttinjj  back  the  primary  ecuff vld  branches  on  the  young 
two  year  old  tree  at  planting.    This  pruning  is  also 
practiced  by  fruit  /.runera  ill  over  the  country,     as  a 
rule  the  aivise  ia  given  to  choose  frou  three  to  five 
liiabs,  whiofi  are  to  fona  the  frtti^ework  of  the  tras,  the 
roniuinin{7  linbs  are  cut  .tway.    The  Iii3bt>  that  n^ive  been 
choaen  are  out  bick  no  varyiiig  longths,  usually  leading 
t;ie  branch  tx-ota  tnree  or  four  inoneo  to  six  of  eight 
iiiches  long,    i  hotogr^^ph  '  o,  33  illustrates  a  tree 
pruned  in  the  usual  laanner.    ';he  reasons  ^^iven  in  pomo- 
lOgicil  publications  for  this  he:ivy  cutting  back  .it 
planting  are,    first  t  lat  when  a  tree  ia  dug  the  1  srger 
part  of  Ito  i'H-:)ding  root  nyat'ti-.i  is  destroyed  and  it  is 
necessary  to  restore  tne  balance  uotween  rojts  and  top 
by  cutiiitg  back  Cno  brajiciiee,   othar^iise  the  top  will 
suffer  froM  I'lck  of  jjoistura  during  tiie  euminer  and  the 
tree  uiay  Jia.     secondly  that  by  so  cutting;  back,  the 
pri-nary  scaffold  iii/ib»  <ire  uitie  to  grow  utocky. 

r'or  !<e«  ^'ntTlattd  condition.)  th^u  cutting  oack 
is  not  jnly  unnoceedary,  but  even  hitniful.     It  is  not 
necessary  because  a  nur»er7  trea  curries  a  largpr  number 
of  scaffold  Of  indies  than  should  be  a»»»ed  for  the  head. 
iJaually  there  are  froia  eight  to  t««l  .o  iifiibs  on  auch  a 
(ree.    By  cuLtinit  out  hiif  of  ineno  bmnches  the  balunce 
between  rjot  in J  tjp  ie  reotored.     Uso  drastic  outting 
back  of  the  limbs  delays  fruiting,   sij-.ce  a  year  is  re- 
quireil  to  aenew  the  branch  cut  away. 

A  tree  cut  badt  tends  to  produce  upright 
growing  sciffold  armchfse  as  illustrated  in  photograph 
No.    pai,«      •         this  way  the  top  ia  crowded,  with  the 
sub-seuffold  liiabs  anU  laterals  forced  into  a  saall  apace 


and  thus  much  j-'runiiig  is  necesaary  to  keop  ths  top  open, 
duo  to  tn»  jjoor  diotributlon  ot  fruiting  vood.    cAien  thlo 
tree  beuro  th«  diffioulij  will  not  be  corrected,   for  the 
njEjunt  of  betiding  outward  of  tha>>e  limbo  will  bc>  litnitfld. 
.-!edrick  U*)  wrltois        follova  un  filu  uibject:  "iJoth 
theory  lund  experience  le-.d  to  the  teliol'  thut  fruit 
(',ru\f«rii  usually  uidcs  a  laistjke  in  tiie  (.tunn&r  of  prunii.i^ 
nowly  set  trees.    The  couBaon  way  io  to  cut  back  ull  of 
the  branches.    This  in  ffl(«ny  cusea  is  wrong.    Vhe  top 
buda  on  a  branch  develop  soonest  .tad  prjiuce  the  largest 
leaves,     Vov  a  newly  set  tree  will  grow  beat  if  it  Ciui 
develop  i  large  le^f  irarfict  befors  dry  hot  lyenthor  oets 
in,  and  this  it  will  do  if  some  hrancheu  -jkro  loft  intuct. 
TJierefore,  instead  of  shortoning  in  all  brar.'^Po,  cut 
away  sK^e  of  the  branches  entir«Xy.    The  tree  aoi  oruned 
will  atart  growth  j.iid  'icquire  vigor  jaoro  quickly  i»nd  n 
bgtter  top  cin  be  foruieJ. 

Two  ideas  in  regard  to  stoclciness  are  held 
by  fruit  Growers.     .'ith  oomo  it  is  conaidered  that 
nutting  bacV  tfw  branch  losAea  At  grow  thicker.    This  ie 
libsolutely      fallacy,  fVdch  hts  been  ascertained  at  the 
/oburn  -:xperi,Tient  citation,    Tno  raoat  general  ideti  of 
Bto(^inoas  is  that  the  secondary  scaffold  linibs  are 
broujjht  closer  together  at  a  point  near  the  trunk,  «hich 
results  in  a  stronger  fraiuework,     Cutting  back  to  pro- 
duce a  stocky  limb  in  the  sense  that  the  limb  .uust  be 
carried  nersir  the  trunk,  is  tiot  Keeeaaary,    Ijy  proper 
training  th*  first  aecondnry  oc-iffold  liiib  ;un  be  ob- 
tained near  the  trunk,  while  tlie  next  one  should  be  on 
the  oppisite  aide  of  the  priiiiary  aciffoli  limb  and  about 
a  foot  beyond  the  first  seondiry  limb.    The  scaffold 
branches  do  not  need  exce!>ti'>nul  strength  until  fruit 
bearing  st-irts.    sfhen  fruit  bearing  os)-,ina  tiio  tree  pro- 
duces a  few  fruito.     I'he&e  bend  t!>e  l.ir.iba  out-^ard,.  Cius- 
ii^  the  br'inches  to  ).^row  in  thickness,  but  checking  growth 
In  length.     -lore  later^^la  are  ulso  started  into  growth 
along  the  branches.     •itn  soiae  varieties  thinning  uiay  be 
nececi»ary  tj  prevent  extrwiia  bsndinf;  or  destroyinj^  of 
the  br<inc)ies,  but  in  the  -:^st  breaking  ia  very  unlikely. 
In  the    est,   !Jo*ev-!r,   due  to  intense  light  und  lonjjer 
throwing  seasons  the  trees  produce  locf-'  oule  like  branches 
that  nsi^id  shortening  in  or  else  they  'si.\l  break  under  a 
load  of  fruit. 

Tn  t>ie  spring  cf  l'Jli>,  twelve  two  ye  ir  old  trees 
were  plcuited  jdthout  any  thinning  or  cutting':  back  of  the 
branches.    These  trees  hid  been  treated  vory  harshly  prior 
to  planting,  h  iving  been  disc-irded  and  left  for  several 
days  without  liny  urotectijn,   so  th  .t  the  roots  were  dry 
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and  th«  back  of  the  limbs  bttdly  shriveled,    .'•■'or  a 
couplo  of  days  th«y  were  soa>:ed  in  'aster,  «hich  re- 
stored their  pluap  appearance.    The  treeo  were 
planted  in  a  fine  aandy  soil,  by  Inexperienced  men 
withuut  supervision,    la  planting  the  roots  ware  not 
trirjmed  a)id  the  soil  was  only  lightly  troa^  over  theui. 
The  treatment  given  these  trees  was  ixs  unorthodox  and 
severe  as  possible.    The  ruinfull  during  Uay  and  June 
was  light,  but  heavy  in  .;uly  lur^d  .^guet.    In  the  fall 
they  were found  to  have  nude  a  heavy  growth  of  new 
wood  dod  a  large  increase  in  dianetor  of  trunk. 

In  photograph  SoJithe  thrifty  condition  of  one  of 
these  tress  la  shown  at  the  i«i.art  of  the  second  year. 
A  nuisber  of  one  yeur  eld  whipj  that  were  in  this  eaise 
lot  and  planted  at  the  suae  tine,  but  were  cut  back  and 
the  buds  thinned  out  nade  an  «xceedlnt;ly  poor  growth. 
The  growth  of  these  tre«p  is  recorded  in  the  chapter 
en  Kzperixients  on  '.isad  Fonsatioii,  Experiment  I,  I<ot  B. 
riiotograph  '.o.      shows  a  tree  treated  in  this  Liaimer, 
whioA  is  coaipar-<ible  to  the  he^iding  back  of  the  branches 
at  planting. 

i'eavy  i'runlng  of  the  Young  Tree  Delays 
yruit  Bearing. 

i^Any  F^astcrr  Fo.nologiste  and  '/ruit  Growers, 
Bake  the  aiBtjilce  of  heavy  cutting  tack  of  the  leaders 
and  thinning  out  of  brtjichee  on  tho  young  trees.  Although 
the  trend  of  practice  is  ir.  tho  opposite  direction,  there 
are  still  a  nu.'sber  niio  advocate  aucii  pruning,  as  is  evident 
by  reading  current  liter^iture  on  fruit  growing.  The 
trouble  lies  in  the  minds  of  these  writers  and  practical 
growers,  ir.  that  they  do  not  uudoretuiid  Vie  distinction 
between  training  and  jiruning  and  tho  ol-Ject  of  each.  The 
Ciidtake  is  aade  of  ref^ardin,;  the  tree  as  a  fruit  bearer 
prior  to  its  r.orius.1  fruitifig  age.     Vlth  tlie  three,  four, 
or  five  year  old  tree  before  thea  they  do  not  have  the 
faculty  of  visualising  the  be.^riog  tree  at  ten,  twenty, 
or  even  fifty  yeirs  of  a^ia.    Instead  of  having  u  system 
of  training  in  :uind,  to  produce  u  strong  tree,  that  is 
to  bear  superior  quality  apples  the  operation  too  often 
coneistasin  cutting  D^ck  to  taake  stocky  limbs  and  to  pro- 
duce a  litrge  number  of  brsmches  to  carry  the  crup.  uch 
of  the  wood  fou^d  in  the  center  of  a  tree  five  years  or 
younger  will  never  benr  fruit.     L'Uch  wood  should  consist 
of  the  priuary  and  secondary  scaffold  limbs  and  the  lower 
parte  of  some  of  the  laterals  on  tho  sedondary  scaffold 
limbs.      Little  or  no.  fruit  will  or  can  be  carried 


ho,  18 

TrM    No.  1  Tre*  no,  3 

Tre*  No.  I  warn  not  JltiUiddod.     V>ie  Xeude^r  !>jid  oeaffoXd 
llmba  grew  from    axillary    buda  on  iha  «bip.     The  angles 
aro  not  ua  wide  au  (tosiretd. 

Troa  ho,  2  ma  disbudded  .     Hi*  resulting  growth  «ao 
poor. 
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on  trilo  vo'ji,  bu  that  in  t'lo  center  of  a  tree  thore  ia 
a  solid  a\incm  of  nbout  3  ft.  in  .liiui-jtor,   in  whish  the 
(juitntlty  of  fruit-  «?ftr  carried  will  bs  necXir.ilila.  Thus 
it  is  folly  to  »ittB(Dpt  to  nnin's  for  fruit  iiofjro  t>ie 
tr««  baa  c^jraoiateil  its  friin<iviorV . 

3u  oh  pruning  ilao  ictiiil'ly  rntirtia  truiting,, 
Th«  results  of  <?Xi:erit!:<»nt8  -^nd  obaervationq  prove  this 
state.a«nt.  ■ick'^rinf^  (2)  reports  tnat,  "//hen  aioili'ir 
branch«3  on  the  aaice  tree  -were  pruned  to  different  ea- 
tents,  it  wia  found  thsit  the  lea-j  the  pruning,  the 
greater  the  nuuiber,  length  und  weight  of  new  shodtv 
fonaed  and  the  increttS*  in  fjirth  of  t:ie  orifrinnl  hrsmch." 

"  jiiaillar  results  utre  obtaAi^ud  in  1^06  "rith 
trees  of  53  -'tjid  dO  virietiea  of  toe  crab  and  puraiise 
stock?  respectively.    The  trees  rere  not  allowed  to  over 
bear  and  it  is  claiaed  th-jt  tne  siie  of  fruit  obtained 
froa  trees  oruned  to  different  extents  was  approzi; iut»ly 
th«  ssn%  h'»n3e  the  values  of  the  orjpo  *ore  propertional 
to  the  -wiight.    Coafiriaatory  e-rldence  af  t)ie  aiitagonioB 
of  pruning  to  fruiting  was  obtained  liy  counting  the 
fruit  01:1  similiur  brunches  of  the  aane  tre<3,  which  «ere 
cut  back  to  Jiffeirent  extents." 

Eraser  ^30)  a  pruotical  fruit  ^rovrtr  in  a 
paper  read  before  the  Lassacbusetts  :''ruit  Growers'  Asso- 
ciation in  1J13  B  tid,   "Hy  contention  ia  that  if  you  will 
letwe  the  liiohs  alone   uid  not  out  theia  buck,  they  \?ill 
fill  up  with  fruit  npurs  and  cone  into  bo.irinij  quicker. 
3e  have  Baldwins  five  yenrs  olmted  bearing  1^  busnels. 
There  is  an  orchard  nearby  which  has  been  handled  in  thle 
way,  on  orchard  of  '^ubbardaton ' a,  which  at  four  years 
picked  half  a  barrel,     ,>oifie  of  the  Baldwins  did  th«  same 
at  five  and  every  trie  in  the  orchard  was  bearijij*. 
Until  a  tree  whs  in  berirlrg  i  would  not  prune  it  uny 
more  than  to  probably  take  out  a  limb  that  was  Interfering. 
The  early  bearitig  induces  a  non...-i.l  spread  of  tne  branches. " 
«e  h.iwe  trees  five  yo.trs  olanted,  Creenitigs,   -iihict'.  are 
basrins/   uid  Oive  a  ten  foot  apread.     ^;very  tree  of  :ijie 
block   sere  bearintr  at  four  years,  one  of  theia  had  17y 
fruits  and  another  162. 

Kedrick   (14)  writes,   "for  several  ye-jira  after 
planting,   the  peacn  -ilone  exceoted,    fruit  trees  need  to 
be  pruned  only  to  train  the  tree.    Just  how  lauch  to  I'rune 
a  younc  tree  depends  upon  the  fruit,  the  variety,  the 
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aoil,  liad  the  oLuaita.    fruit  growers  prune  treio  far 
too  iiueh,  thareOy  incroustng  tho  i-ro-vlh  of  wood  'xni  of 
laaf  aurf  iC9  .ind  doluyii»ij  Lne   fruitinsi  of  the  plint.  If 
tree0  sore  i>ri^i-iiiHy  warl  selected  ^ill  t^Jut  la  nee'jed 
ia  to  r3!'io»re       occaelanuL  branch  whicJ-i  st'tr'^s  Jut  i  i  the 
wrung  ul.ice  tie  so  jner  iane  t":?  better  ani  t^iXe  out  'lead 
injured  or  crossed  iliabs." 

BucK-imin    31)  in  the  Ilural  ''isvi  toricer  says, 
ia  one  of  tho  Yariatlee  which  suffered  most  frooi 
■the  aid  gyoteui  jf  pruning.    'Vrune  to  stiffen  up  the 
branches,"  mnde  the  King  grov  much  tiood.     Thin  out  your 
top,  giive  the  owner  the  pleusura  of  aut1.ing  it  out. 
it  usually  took  12  oo  ij  yearb  before  t  in^s  bor^  much 
fruit.  " 

Recent  results  secured  by  Alder.aiin  v32)  in 
a  young  orcnard  Tire  ii.teresting  in  this  regard,  'xo 
crops  were  secured. 

Apples  per  troe         .Vpples  per  tree 
;i»a¥y  dors&nt  pruning  34U.6  12.45 

Moderate    "  "  414,2  la, a 

Light  "  "  471,7  33.32 

He  further  aaye,  "In  another  six  year  old 
urchiird  the  oiily  fruits  produced  were  upon  the  lijiht 
prunea  bloclc,  and  in  a  five  year  old  orchurd  the  light 
pruned  Uloc!;    ivert,^ed  bb  percent  buda  this  winter  while 
the  aod'irately  pruned  block  avarsget'  b2  percent  and  the 
he^ivily  pruned  blodc  SiO  percent." 

The  only  pruning  a  tree  requires  fro.^  the  first 
year  until  fruit  bearing  begins  ie  as  follows: 

(1)  Wnch  bacV  durirg  the  growing  se&son  any 
branch  that  is  vaarkedly  out-growing  ite  fellows. 

^2)  'Remove  interforiri}?.  or  crcvding  twigs. 

^3}  iJiioo  a  branch  ia  droori!>;;  bndly  from  excess- 
ive weight  of  leivus  remove  ooroe  of  the  leaves. 

l4J  In  certain  varieties  t>e  Jitchest^  and  .i/agner 
it  is  advisable  to  r^ove  tensinal  fruit  buds  on  the 
loadere.     if  this  is  not  done  a  b.<id  crotch  will  be  pro- 
duced. 

^b)  ohortening  of  leaders  when  the  tree  is  four 
or  five  years  old,  in  the  cuue  of  certain  varieties  that 
do  not  brandi  freely  way  oe  advisable,    !'ing  ie  in  ex- 
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anplo  of  such  u  ■•/'iriety.    By  carryinR  out  these  principles 
of  pruning  for  young  l.re«8,  auch  tardy  hoarirg  varieties 
us  Baldwin  and  opy  ottn  bo  .n-ida  to  produc*  fruit  in  froia 
tv/o  to  •Jtght  years  earlier  %hn.n  un'.'»r  Ihi*  hswy  pruning 
ciethod. 

/ruitir.K  'ipe. 
The  Influence  of  the  "(iine  and  '-".ount  of  mining. 

In  training  th«5  apvle  tree  it  is  iaiportant  to 
dearly  understand  the  effect  on  ft*uit  bearing,  of  the 
tlae  and  %3ount  of  pruning,     In  Wew  iiaiglfind,  which  has  a 
cool  diii^ip  climate,  the  trees  twnd  to  produce  wucn  wood  and 
are  r'llatively  late  in  ooruing  into  bo-iring,  yhile  i*^  the 
Seat  the  OiJposite  is  the  rala         the  trfjes  (ire  pro- 
cocioua.     "or  thin  reckSon  in  '.lev  Kn^land,  when  the  anount 
of  pruning  is  reduced  to  tns  minliiuB,  the  treas  produce 
fruit  sooner  ani  in  [^ranter  abundance.     Jcaeptiane  eiay 
occur  for  cortiin  viriotias,  which  need  spaoial  praning 
to  corroct  doiacte  In  gro\?tii,  ani  in  the  casi?  of  old  trees 
whan  rejuuviiidtion  is  iiecesexry.    hiciiering  (2)  found 
in  ths  sxperi;3ents  jn  pruning,  noted  previously,  that  the 
ur-pruned  tree*  yieidod  n-jirly  three  tirsee  ae  .4uch  ae  the 
moderately  pruned  treea,  wiila  the  hard  prun'sd  treeo  had 
praatically  no  crop  at  all. 

The  reason  for  the  earlier  be-irin^  of  the  non- 
prunsd  trees  is  aaeily  coiaprehended,  if  certiin  princi'iles 
of  plant  ,^ro*th  -ire  understood.    If  donr.ant  pruning  is 
.caorted  to  SMCh  ye^ir,  the  tree  ia  thrown  out  of  bilanoe 
by  the  roraova.1  of  a  part  of  the  top  and  as  t)iere  is  an 
excee?  of  stored  food  present,  thi«  c'?.us!>s  a  vigorous 
growth  of  a  number  of  buds  thmt  otherrisft  miKht  huve 
developed  into  fruit  budti.    On  an  unnruned  yeir  old  vhip, 
only  t«o  or  three  buds,  UHUHlly  near  the  top,  vri.ll 
develop  Ir.lo  twigs  the  second  year  w.'iilo  part  of  tho  re- 
malrdei'  will  develoj)  into  aours  and  the  reot  may  r-wiuin 
quiescent.    The  following  year  a  number  of  those  spurs  bear 
fruit.    Ilow  ie  hul  f  of  the  wriip  had  beon  out  uway  the  first 
year,  a  portion  of  the  budu  th'tt  ■vould  havi-  devalop'i-i  into 
spurs  Uie  next  year  would  have  oeen  9'>f.'>ovcd.     in  addition 
a  number  of  bude  on  the  portion  left,  instflad  of  develop- 
ing into  spurs,  gre«  into  laterals,    TTius  instijHd  of  the 
■whip  beiring  fruit  buds  at  the  end  of  the  second  year,  it 
would  contain  out  few  If  my,  the  buds  hnvins  developed 
into  twigs.     If  thia  procasa  is  repeated  each  year,   it  is 
easily  seen  that  the  tree  is  atliaulatcl  to  tiia  production 
of  wood  ind  not  fruit,     f'ruit  spurs  can  only  bo  produced 
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by  the  growth  of  laterals  that  are  located  on  wood  three 
or  four  years  old  and  that  are  out  of  the  area  stimulated 
by  pruning. 

Annual  dermant  pruning  is  often  considered  to 
develop  a  l<irger  tree,    rlckering's  {?)  results  auply 
demonstrate  the  fallacy  of  this  idea  bince  he  found  that 
trees  not  pruned  at    all  were  20%  heavier  than  trees 
moderately  pruned  and  36%  heavier  than  the  hard  pnined 
trees,  also  since  the  difference  in  weight  Detwsen  the 
unpruned  and  iaoder<itely  pruned  trees  is  greatly  in  access 
of  the  wood  reiaoved  by  pruning,  it  is  concluded  that 
pruning  did  not  increase  the  actual  size  of  the  tree,  but 
even  results  in  less  new  wood  beingfonsed.    Tilhen  siiai- 
liar  branches  on  the  a.'iise  tree  were  pruned  to  different 
extents,  it  woLS  found  that  the  less  the  pruning  the 
greater  the  nu>aber,  length  and  weight  of  new  shoots  fomed 
and  the  increase  girth  of  the  original  briuich.  This 
last  statement  is  contrary  to  the  oallef  that  cutting 
back  a  brunch  luokes  it  stockier.    The  writer  conuidere 
tS'iat  these  reuults  can  be  applied,  with  soue  reservation, 
to  pruning  operations  in  l'9m  ji^gland,  since  the  climate 
of  £Agland  Is  souewh.tt  similiar  to  our  own. 

Aldenaan  (32)  records  results  as  follows: 


Influence  of  Pruning  upon  Total  Yearly  Growth. 


Heavy  Pruning. 

iiight  Pruning. 

Length  yearly 

!)iau>.  of 

Length  yearly 

Oiaa. 

Urowth. 

trunk . 

Growth 

trunk 

Beginning 

4.41' 

.33" 

5.5b' 

.28' 

of  £JC. 

1^12 

16.25 

.73 

15.51 

.68 

1913 

41.53 

1.15 

34.33 

1.16 

a4.ua 

1.S7 

99.39 

1.86 

I»15 

161.74 

2.17 

224.89 

2.91 

Neither  in  total  length  of  growth  nor  in  inr 
crease  of  trunk  diameter  have  the  bearing  of  the  heavily 
pruned  trees  made  as  satisfactory  a  gain  as  the  lightly 
pruned  ones,  except  at  the  very  beginning.    The  only 
possible  deduction  from  these  figures  is  that  continued 
heavy  pruning  acts  as  an  inhibitor  of  growth  rather  than 
a  stimulant.    It  is  insignificant  to  note  in  this 


-55- 


conneciion  that  in  all  tlie  orchards  the  lightly  pruned 
trees  are  noticeeibly  lar^^er  in  size  than  the  heavily 
pruned  ones." 

ijURi-a«)r  J  Tuning. 

Summer  h'runing  is  practiced  but  little  if  any 
in  i\w  i;;n8t.    Tiie  strongest  advocates  of  this  kind  of 
pruniiiii  .;ostly  'Vestern  romoloijists  and  ^ruit  Growers 
operating  in  arid  ana  serai  urid  re(fione,   such  as  the  Rooky 
Uountain  and  Tacific  Coast  stutee  und  uietralia. 

by  Bumiaer  pruning  ia  ;iis)<\nt  -"Jie  cuttinfi  back 
of  the  growing  t-*dgs  at  a  epeoific  tii>se,  which  occurs  in 
tiio  growing  season  during  a  few  weeks  prior  to  the  forma- 
tion of  the  winter  teruiinal  uuda.    The  object  of  such 
pruning  is  to  check  growth  and  cause  bade  that  would 
norra<illy  ceveiop  lo;f  buds  to  progress  on  in  growth  to 
frujit  buds.    i>ewis  (17)  lias  devised  a  i.iethod  for  train- 
ing fruit  treea,  by  suiiuuer  pruninj;  that  is  claimed  to 
cOiDplete  the  frauiowork  of  the  tre^  sooner  than  by  dor- 
mant pruning. 

one  of  the  groat  difficulties  in  summer  pruning 
for  fruit  is  to  detdmins  the  projinr  jeii.Bon  for  doing  the 
work.    If  the  pruning  is  done  too  early  a  number  of 
auxiliary  buds  are  awakened  into  a  sappy  growth  find  are 
often  winter  killed.     If  the  prunir.g  is  done  too  late,  the 
results  are  negative  in  so  far  j^b  the  development  of 
fruit  buds  is  Concenied,     Recently  the  weight  of  opinion 
bused  on  experimental  evidence,   has  been  against  summer 
pruning. 

fiatchelor  and  doodspej^d  (3?)  reported  in  1915 
the  follotfidij;  rsealtj  fro;a  su.ojser  pruning  in  a  bearing 
orchard  in  Utah.    Unpruned  Gano  trees  produced,  on  an 
avsr'^e,   115  mor^  Ijxae  of  fruit  per  acre  than  did  the 
suran-.er  pruned  trees.    JonatVwn    averaged  64^  boxes  more 
psr  acre  for  ainter  pnined  trees  over  winter  and  sununsr 
j.ruiiad  trees. 

Aldenimr.  lo2)  statfic  ae  n  result  of  hiu  ex- 
jerimonte  that,  "In  all  cases  the  blceke  that  had  re- 
ceived aurifiior  prutiing  bore  a  pnlcr  or  yellower  foliage 
than  those  pruned  in  the  dcimtrnt  season."    Summer  pruning 
also  Caused  a.  great  decrciiue  in  the  rjize  of  leaf,  number 
of  leaves  por  tree  and  in  ii-h  toti»l  leitif  area  per  tree. 
Ao  also  makes  a  signfioant  atiitmasnt  that,   "In  the  young 
orchards  wa  have  alloaipted  to  correlate  suiamer  pruning 
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with  early  boarinj^,  but  correlation  is  nenutive.  l/orely 
correlative  Joraiait  pruning  far  sxcnsded  all  fon«9  of 
•UKEOBr  }>runin{i  in  brinjjl.'ig  abaut  oarXy  b«!iring  add  in 
soiao  c'laes  the  :;joder&te  -tnd  neu»y  Juna«tnt  pruned  blocks 
producea  uore  bouiill fully  ilma  oi'l  tha  suiaaer  pruned 
treee," 

-t  it>  oviiiant  xUtit  auuuaer  gruning  mm  a  niaona  of 
Uriusiujj  oitrly  bsurinj-,  ar  to  fona  tUti  t'romework  of  a  tree, 
ie  not  Efuund  ,;r:-ictiua  f  jr  tha  i  aasrichugetta  grower  to 
ttteNjjt. 

.jUiUL'ier  pruii-i.ji  .lU^i.  Aoi,  us  confused  -aith 
sunwiier  piacfiinti  u*  ■*.»ywiru  uiiaots*.    "Viis  1b  a  ligiti- 
!a:it<s  jirjcBtidurs  iinii  should  be  pra.eticb<l  in  all  Kustem 
urchi^rds.    n'henuvei-  4  thooi.  is  gru«i>ii^  out  of  position  or 
over  lirowiiiji  itu  uoijjl.bors,  the  tttnwlnal  bud  uay  be 
}iincbed  >)ii°,   ur  Lhu  oii^ot  .'^ay  to  cut  back. 

He&ding  liauk  tho  Uauring  Vree. 

'!eav>  heudlng  back  l.n«i  beurlng  tree  during  the 
domaat  auaeon,  vtith  the  exception  at  a  very  few  Y^jrieties 
to  be  iaentioned,  in  as  a  rule  bad  practice.    By,  heading 
back,   ia  meant  the  rusoval  of  j>&rt  or  :tll  of  the  current 
year's  grovth  of  t«ig8,  or  aver,  cuttln^^  b-ick  into  ths  two 
year  old  wood.    Ihe  roaaons  advuteed  for  such  pruning  .ire, 
firot  to  keep  the  troa  low  in  atituro,  second,  to  fill  up 
the  top  *it;i  t.-slga  tu  carry  fruit,  thirdly,  to  keep  the 
fruiting  spury  it  tfie  brian  xad  ctsntor  of  tha  twigs  and  not 
at  the  top,  uad  fir.-illy       practiced  ia  the  Veut,  to  pro- 
duce II.  dnnse  shade  to  protect  tha  Hubs  from  sun  scald. 

liimding  back  ha  itu  jiuce  in  the  training 
eyutw.i,   out  a»  jfttm  can  iuci  out.  tiiere  are  a  number  of 
cbjectlone  to  its  inli3Qri,-.iin.'ii,e  u»e.    ;!e€irick  (14)  says, 
"Koa-iiiuj-in  iciikyo  vim  to>.  of  a  treo  thicker  and  broader. 
Tnars  are  but  few  orchards  or  even  trsos'  that  do  not  need 
«3rB  or  leots  no-idiniz-in  at  aocia  tinu  in  their  history, 
liut  in  our  clljriate  tM.e  forci  of  pruning  is  practiced  only 
with  peachos  uiiU  boue  pluus  and  iu  but  little  needed  with 
bthei'  fruitc  un<.c<t<t;  jt  iq  sui.k.ier  h«u.ding-in  described 
l)Bfi>«-fc.     tn  til  J  winter  ti.o  cuttxiii',  buck  of  exceedinKly  long 
braiicliea  or  uh.-j  t..  td.  r  Viliit;.  jf  i-'rx  i-ut.  of  ttccagionul  trees 
or  varioties  la  t.io  axcot  ti^r.  ^..^il^^r  tr^an  t)>e  rule. 

The  )i<»iialiig  b.'^ok  of  ^Nsi  cuj  -ont  year  wood  in  th« 
tc-p  does  njt  (.revenu  U.g  xree  fruu  in '.;rea'6iiig  in  height 
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MSh  year.    For  example  if  the  length  of  the  current  year's 
wood  is  tvo  to  tvo  and  a  half  feet  long  und  if  this  is  cut 
back  to  six  inches  or  a  foot,  t)ie  tree  has  increased  in 
height  to  that  extant.    Also  some  of  the  buds  on  these 
tvigs  will  be  atiioulated  to  a  growth  of  two  to  two  and  a 
half  feet,  with  the  result  tnat  the  process  of  cutting, 
followed  by  growth  is  repeated  each  year.    Thus  the  tree 
increases  iA  height  fro.u  year  to  ye^r.    There  is  a  way, 
however,  to  keep  tne  tree  within  bounds  by,  heading  back, 
which  will  be  discussed  in  another  parutjraph. 

Another  objection  to,  heading  back,  is  that 
such  dona:int  pruning  results  in  the  production  of  i 
bushy  Xop,    iiach  leader,  that  is  cut  badt,  preduoes  two 
or  Bors  laterals  from  the  auailiary  buds.    In  this  way, 
the  top  of  the  tree  becomes  filled  with  a  great  number 
of  growing  twigs,  packed  closely  together.    The  following 
S{<ring,  the  same  growth  i^^c^s^plaee  if,  heading;  back,  is 
performed  again.    In  the  i^guVe^ f  the  young  tree  the 
leader  h:iis  been  cut  back  severely.    '  ote  that  ten  long 
laterals  located  within  a  space  of  one  foot,  grew  in  all 
directions  froio  tiie  leader.    It  can  easily  be  seen  that 
to  out  buck  the  uue  year  old  twigs  in  the  top  of  a  bearing 
tree  would  be  to  produce  a  ^reut  nuuber  of  new  twigs, 
all  of  wnich  would  grow  on  t)ie  extreme  outt>ide  of  the  head. 

Heading  back  young  trees  that  are  starting  to 
bear  and  continuing  the  practice  results  in  di>;ilnishing 
the  quantity  of  fruit  produced. 

Ha^chelor  and  Good  speed  (31)  report  results 
on  Cano  and  Jonathan  trees,  one  lot  of  which  wnre  pruned 
by  cutting  back  the  tenainal  growths  to  iiake  the  he  td 
spread,  niile  the  other  lot  were  allowed  to  ussuiue  a  nore 
natural  upright  growth,  with  out  he.idiug  back .    The  trees 
were  Cive  years  old  wheu  tne  eatperiiaents  were  started 
and  bore  four  crops  while  tne  investigations  were  in  pro- 
gress.   The  rati»  of  the  total  pound  of  marketable  fruit 
for  the  two  varieties  .luring  four  yeura  is  as  follows: 
lillowed  to  take  fleaded  back  to 

!:atural  shape  spread  > 

Jonathan  100  &6 

Gano  100  91 

Gardner  i34)  who  has  written  a  very  enligliten- 
ing  article  on  heading  beck  and  thinning  out  says,  "Head- 
ing buck  seeuB  to  show  a  tendency  to  divert  food  naterial 
into  new  shoots  rather  than  the  old  spurs.    These  new 


Na.  19 
Heading  r><i«k 


Young  tr«e  «dth  tho  a  oaf  fold  br&noh 
beaded  baok. 
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shoota  dsvalop  mainly  in  the  outar  and  uppsr  parts  of  the 
tree,  le-siving  the  a^'ura  in  the  lowr  and  inner  portiunn 
in  a  veakened  cuniition.    Vne  result  It*  that  tlisy  will 
probably  bear  leas  regularly  and  die  earlier  thrn  spurs 
wliich  have  an  abundant  fvod  supply,    /Urtharsaore  very 
heavy  haadinj^  back  will  even  force  into  ahoot  growtn  soiae 
of  the  already  formed  spurs.    Thinni.'ig  out,  on  x>ie  other 
hand,  will  not  orily  divert  an  extra  amount  of  food  nater- 
ial  into  the  older  fruit  spurs  on  uccount  of  iti3  reduction 
of  shoot  (growth,  but  it  also  let^  li^^t  into  t)ie  center 
of  the  trees,  so  that  the  leaves  of  each  spur  are  better 
able  to  iuunufacture  the  food  laatarials  neeled  to  keep 
the&e  vi{^orou8  and  thrifty.    This  should  enable  theci  to 
live  lonti^er  and  bear  uora  regularly." 

Heading  back  when  properly  done  can  be  used  to 
prevent  certain  varieties  frou  fruiting  n«iar  the  ends  of 
the  tvlga.    But  when  carried  out  by  cutting  back  the 
majority  of  year  old  twigs  in  a  tree,  the  result  is  the 
production  of  wood  and  not  fruit  buds. 

tiaadlng  back  to  shade  the  lizsbs  is  not  needed 
In  the  £aat,  but  should  be  practiced  to  a  limited  extent 
in  the  caa*  of  the  King,  to  prevent  the  fruit  froai  sun 
burning. 

in  training  a  tree,  there  is  often  need  of 
heading  back  a  ILab,   or  even  the  wiiule  top.     It  an.y  be 
used  to  curb  a  rank  growing  limb,  in  which  caoe  the  limb 
ahould  be  cut  back,  and  later  in  the  season  the  excess 
twigs,  that  develop  should  be  thinned  out.    In  fact,  it 
iiiay  be  jidvlsaUla,   in  riany  cases,   to  do  t'ne  cutting  during 
the  suiaaer,  to  prevent  the  excess  of  growth,  wltic)i  fol- 
lows doru)ant  pruning. 

To  check  the  tree  in  its  upwird  growth,  other 
Bvans  than  heading  back  loay  be  employed.    In  regard  to 
curbing''  growth  in  heights,  Hedrick  {H)  writes,  "ijince 
haading-in  is  usually  practiced  to  reduce  extensive 
growth,  it  is  always  beat  to  consider  if  there  is  not 
some  way  of  preventintj  too  tiuch  growth,  ac  through  with- 
holding fertilizers,   not  pruning  in  winter  or  ny  use  o- 
cover  crops.     In  other  words,  it  is  better  not  to  force 
trees  than  to  produce  too  uuclt  wood  and  then  cut  it  off." 

The  secret  of  uuccessfuL  heading  back  to  re- 
duce the  height  of  Uie  tree,   rests  largely  in  cutting 
back  to  a  side  branch,  located  on  wood  of  several  yeara 
growth.    Ouch  prunii^i  will  result  in  the  {growth  upward 
of  the  branch  and  the  development  of  its  laterals.  It 
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not,  however,  result  in  an  outburst  of  many  twigs, 
such  a.0  results  in  outtin(r  back  on  year  old  wood, 
ifickson  {Za)  dearly  outlirss  this  nethod  as  follows; 
"Cutting  back  or  'shortenin(;  in'  should  be  done  in  u 
way  which  will  reduce  the  burst  of  new  shoots  near  by 
always  cuttintj  the  branch  at  a  strong  lateral  because 
the  sap  flow  into  this  lateral  prevents  undue  pressure 
and  forcing  ot  latent  buds  in  the  vicinity  of  the  cut. 
For  this  reason  the  cuttin^r  bA.ck  of  all  branches  to  a 
certain  definite  height  is  wronj^.    Treis  shorn  across 
at  a  certain  line  become  thick  as  a  brush  with  top 
shoots  which  require  extensive  thinni'tg  or  the  beurlng 
wood  will  soon  be  all  at  tnat  level  through  failure  of 
the  densely  shaded  bearing  w-^od  below,    l.'ut  to  the  nearest 
lateral  below  the  Line  you  idiih  to  .-ipproxi -.ate  ^d 
shorten  the  lateral,  if  desirable,  r^nd  the  result  will 
be  fewer  and  stronger  ahoots  than  froa  a  stub  cut." 
SeephoYoaro-Ph 

Airing  the  first  year  or  at  the  start  of  the 
second  year  tne  new  growth  in  the  top  siiould  be  thiaited 
out,  by  completely  cutting  out  crowding  twigs. 

'i'o  suiii  up,  heading  back  should  only  be  resorted 
to  in  case  of  absolute  necessity. 

Thinning  the  Top. 

In  the  systetii  of  pruning  xo  be  outlined,  one 
of  its  chief  features  is  the  construction  of  U-ie  he^id, 
80  that  sunlight  can  penetrate  easily  to  all  parts  af  the 
tree,    'is  the  tree  increases  in  age,  pmning  uill  have 
to  be  done,  with  three  objects  in  view,   first  to  keep  the 
head  open  e/id  vigorous  or  thin:ung,  second,  to  prnvent 
the  tree  from  growing  too  high  and  tidrdly,  spur  reju- 
venation, which  will  only  occur  liien  the  tree  has  borne 
isany  crops. 

in  reviewing  the  literature  of  pruning,  it  is 
worthy  to  note,  that  even  the  eurlisst  writers  recofjnized 
the  need  of  ac^itting  light  into  all  parts  of  the  tree. 
Wickson  CZa)  in  writing  of  the  necessity  of  thinning 
says,  "In  the  treatment  of  beariup,  trees  the  main  effort 
should  generally  be  towards  thinning  or  reiucinj^  the 
number  of  bearing  ohoote,"— —"An  unthinned  tree  becomes 
a  thicket  of  small,   weak  aiid  dying  laterals  and  spurs. " 

"The  only  »«iy  to  keep  the  interior  of  the  tree 
full  enough  of  strong  beurinj;  wood  is  to  reaolutely  and 
regularly  thin  out  surplus  shoots,  as  the  tree  advances 


Ho.  20 


ni«  on*  yoar  old  «oo()  wau  eiippad  baok 
about  half  x\u  iangth.      The  tr»v  soutai.no 
too  mueh  vood  due  to  the  prerioua  year's 
heading  baek .      Inotead  of  hou  ilng  b^ok 
the  tree  ahould  have  been  thinned  out. 
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In  aga  and  alxe.    This  work  is  as  important  with  trees 
which  are  not  regularly  out  bidc»   io  wit/t  those  which  are 
thus  treated.     It  ie  one  of  the  iiost  vitnl  as  well  as  the 
aoaX  generally  neglected  terta  In  orchard  practice. 

Van  .Vbstyne  (38)  a  prominent  fruit  {grower  of  the 
Hudson  Valley  speake  of  tne  v.-ilue  of  thinning  the  t  us 
follows:    "1  remember,  some  yeare  a^o,  we  hud  Tery  cold 
storuta  at  the  bloasoiaing  of  the  Baldwin,  whichi,  with  us, 
as  with  Most  of  you,  ia  our  great  :c.urket  apple,  'he 
Baldwin  crop  looked  as  if  it  wua  seriously  tlmnaj^ed,  und 
so  it  iKto;  yet  I  found  on  uiy  own  trees,    \,l  had  been  prun— 
itiji  to  ^et  fruit  buds  in  the  interior),  I  had  a  very  res- 
pectable crop  Sifter  all,  the  apples  caiiie  frou  the  interior 
of  tne  trees  where  xhey  aers  protected — the  buds  h;ii  /;.one 
on  and  developed,  where,  at  the  extreinities,  they  were 
destroyed. 

The  aifiount  of  'ttiinnirig  out  will  v:.ry  accord- 
ing ttj  the  habit  of  growth,  age  and  vigor  of  the  variety. 

Those  varieties  that  tend  to  produce  an  abun- 
dance of  long,  many  br^tnched,  leafy  laterals  and  twigs, 
will  require  uore  thinning  t-uui  those  triut  ).iro  iuce  many 
short  laterals  and  spurs,    (■'or  exaiaple,  i.clntosh, 
Baldwin,  Ben  Oavie,  Mubbardston,  Jonathan,   Jpy,  Rhode 
Island  Greening  will  require  annual  taimdri^,  walle  >  ing, 
opitseuijerts,  '-ioxbury  Russet,  .'lutton  and  "uj^ner  will  re- 
quire little  thin'dr^.     In  f^ict,   souie  jf  these  varieties 
will  be  benefiteJ  uy  an  occasional  light  headinj^  back. 

Thinning  out  should  be  done  fron  the  outside, 
working  towards  the  center  of  tne  tree.  'Remove  weak  and 
croselnt^  branches  or  twigs  growing  closely  ;-arallel  to 
each  other.  Thin  out  alon^,  the  br;inches  to  the  center 
of  the  tree.  The  work  shouli  be  aone  annually  and  the 
necessity  of  reinoving  a  large  branch  to  thin  the  top 
should  never  occur. 

AS  a  rule,  do  tne  thinning   n  duch  a  way  that 
Uii)  l.ttorU.8  and  twigs  will  not  have  u  crooked  growth. 
This  cm  oe  done  by  reiuving  the  growtli  entirfely,  b^ok 
to  tne  liitar.il.     finally  keep  in  laind  the  fact  thut 
widely  spacing  the  scaffold  1  usbs  will  aid  (greatly  in 
reducint;  the  auouut  of  thinning.     Avoid  stiiiulntinj^  the 
trees  to  excessive  growth  by  fertillr.*ru  or  cultivations. 
Thin  out  each  year,  so  that  the  amount  of  ^'runing  will  not 
have  to  be  excessive  and  thus  avoid  exuberant  (,rowth  due 
to  heavy  dortaant  pruning. 
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Thlnning  ?rult. 

In  the  produetlun  of  superiur  fruit,  thinning 
is  tin  iiuportant  factor.    This  praelico  ol-o  has  a.  plnea 
in  the  fornition  of  tne  head  ttf  a  tree,  no  ii:itter  what 
syatM  uuiy  ue  folio  «ed. 

With  the  :aethgd  of  training  advocated  in  this 
paper,  thinning  of  the  fruit  wh»»n  the  young  tree  starts 
to  bear  is  strongly  .I'jvised.    ;  any  varieties  produce  lat- 
eral fruit  buds  near  the  ends  of  the  current  year's 
wood  and  also  the  tenninal  oud  imy  be  a  fruit  bud.  This 
syatetii  pemits  of  a  uiaxiujuu  beindinc;  of  oranches,  without 
breaking  of  the  head  or  dense  eliading  of  other  oranches, 
but  until  tne  iLsbe  b»co>ae  atodcy,  it  is  not  advisable 
to  permit  auoii  extreme  banding.    The  objections  to 
SLllowing  suc^i  t>ondin{j,  are  th^t  tne  lower  branches  will 
be  inclined  to  the  ground,  bo  that  tne  branches  ^d 
fruit  will  rest  on  the  soil  and  <il8o  that  the  latornls 
are  twisted  out  of  shape. 

To  be  successful  orchard  practice  thinning 
laust  be  profiti^ble.    The  following  figures  are  a  few 
tikat  have  ueen  selected  from  a  number  of  such  statistics, 
to  prove  t/)at  thinniiig  is  hi^^hly  profitable  and  is  in 
fact,  indespensable  in  the  production  of  first  quality 
fruit. 

Close  113)  reports  the  results  obtained  by 
thinning  aa  sho'.ving  from  It,  to  3  times  the  iiuount  of 
first  grade  fruit  picked  from  thinned  trees  over  the 
non-thinned  trees . 

Bennett  (35)  found  that  tua  increased  value 
of  fruit  iue  to  thinning  varied  from  77-^^  to  vl,83  per 
tree.    The  variety  «as  Baldwin. 

fisher  writes  that  as  a  result  of  ex- 

^.eriaents  it  is  concluded  that  thinning  pays  on  heavily 
loaded  trees . 

Ha^helor  (33)  results  on  eight  year  old  Ben 
Oavis  trees  thin-.ed  four  inci.es  apart  g--ve  a  net  in- 
crease of  ■;1.16  per  tree,     '-ight  year  old  Jonathan  gave 
an  increase  of  30^  per  tree  in  1911  and  71/  per  tree  in 
1^12.    The  cost  of  thinning  is  off  set  by  less  cost  in 
sorting  tiie  fruit. 
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'Jilppl*  (37)  found  that  thinned  ^Ineaap  treea 
show  a  gain  over  non'-^talnned  treea  of  <(1,65  ]>or  trne. 

Beach  (21)  in  a  thinning  experiment  reports: 
In  seasons  oi  nexvy  crj;je  tiiin>ii-ig  -vus  fouiia  to  fteightan 
tae  color  and  increuse  the  sice  of  fruit  of  Baldwins, 
Hubbardstons,  and  Hhode  Island  Greenings.    On  a  sioall 
crop  the  results  awre  negative,    'fho  cost  of  thinning 
a  «ell  loaded  tree  should  not  exceed  50^.    'ihinned  trees 
bnar  g  larKsr  percBnta:^e  of  fi-rat  ^rftie  fruit  than  un» 
tniiiiied  traeu         the  fruit  ie  :juch  u^tter  idupted  for 
i..arketiiiK  fancy  i.radea. 

Blair  (39)  obtained  the  following  results  in 
an  extensive  thinning  experiment  in  I'ova  Scotia. 

The  work  vaa  3one  two  weeks  <tfter  the  June 
drop  but  should  huve  started  ten  days  earlier  for  the 
beet  results.    The  Tariety  wao  Gravenstein.    from  the 
thinned  tro^s  all  spotted  and  ill  shaped  fruits  were 
reiaoved  md  ouly  one  >ipple  via  left  to  a  fruit  cluster. 
The  apples  «ere  left  four  to  dix  inches  ;ipart. 

increase  in  Oise. 

Apples  to  the  barrel  from  thinned  tree.  317 
"         "    unthianed  "  5S3 
her  oent  increase  in  sixe  froui  ttunning.  \2,6X% 

tirade  of  /"'rult. 
Thinned  tree         Unthinned  tree  Increase 
No.  I  70.00  12.00  28^ 

"      2  23.80  36  .  65 

3  5.60  16,13  10. 55^ 

Culls  .60  3.22 

The  cost  of  both  thinning  and  grading  the 
thinned  fruit  was  11  1/3  per  barrel.  The  cost  of 
grading  the  unthinned  fruit  was  10((  ui-Ocing  the  cost 
of  thiniing  1  l/Z/  per  barrel. 

Value  of  thinned  fruit  .$11. M 

■•  unthinned  "  lO.lfa 
Gross  returns  pAr  tree  for  thinning  {-  1.76 
Wet  -         -      «        »  H 

At  rate  of  40  trees  per  acre  6'J.60  profit  by  thin- 

ning. 
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.\nathor  experi.aent  in  thinning  on  B«n  Davis, 
Stark  and  Hhod*  island  Greening  trees  cotaprising  five 
acres  iii  all  tested  different  amounts  of  thin  dng  as 
fruit  6,  6,   and  4  inches  upart,  thinking  one  fruit  to 
a  cluster  and  generU  tninning.     In  all  cases  thinning 
Increased  the  percentigo  of  !os.  1  and  2  fruit  and 
greatly  dsoreas'^d  the  percentage  of  Vo.  3  and  cuUo. 


In  order  to  clear  up  cert  tin  problems  bearing 
on  the  proper  heading  of  trees,  tne  following  experinentB 
vera  conducted  during  the  growing  season  of  1915.  These 
probleias  were  corrected  with  tae  proper  spacing  of  scaf- 
fold branches;  the  lethod  of  fonoir^  heads  of  the  ''odi- 
fled  header  tree  and  tJie  l^e-ider  tree;  the  nusiber  of 
seauons  it  t'lkea  \o  j;row  the  prii.inry  scaffold  brunches 
for  the  "  odi  f ied  Leider  tree  and  certin  experii^<ents  in 
the  forcing  jf  buds  at  t'ointu  wloere  sctifSold  liabs  were 
desired. 

Jiscussion  of  .Tobleiaa. 

How  aiany  ^irowinj;,  J8  iuono  are  necess.try  to 
Jevelep  a  Modified  Leader  tree  hoiVin<^  four  or  five 
scaffold  liiabs? 

Lewis  (17)  pat^e  22,  states  in  a^.eaking  of  the 
Uodified  Leader  tree,  "but  be' inning  froi::  the  second  to 
the  fifth  ye»r,  tha  le;*der  is  suppreasod."     ie  a.re 
unable  to  find  in  this  bulletin  tiny  other  reference  to  tne 
length  of  tiue  required  to  tor,:i  ix  head.    -Ivldently  Levis 
infers  that  the  nead  may  be  formed  in  fron  ir.e  to  four 
years . 

iince  the  scaffold  liiabs  ure  to  oe  separated 
8  inches  or  laore,  the  distance  between  the  lowest  branch 
and  the  highest  branch  will  be  ^4  inches.     If  the  first 
branch  is  20  indies  above  the  ground,  we  raust  have  a 
trunk  3  feet  6  indies  "^jn^  to  st:irt  with,  if  we  wish  to 
develop  four  scaffold  limbs  the  first  year. 

T<ursery  men  grade  apple  trees  -le  follows: 


Largest 

size 

2 

yr. 

5 

-  7 

ft. 

Branched  trees 

Uediuffl 

Z 

yr. 

-  6 

ft. 

ail:iller 

z 

y. 

4 

-  i) 

ft. 

m 

Largest 

•f 

1 

yr. 

3 

ft. 

iind 

up     thips  unbranehed 

It  is  easily  seen  that  only  the  largest  and 
medium  sited  two  yeur  old  trees  .^ind  whips  over  56  inches 
would  be  tall  enough  to  develop  tne  )  odified  Leader  he -.d, 
with  four  branches  separated  b  inches  or  .jore.     "ith  five 
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branches  the  ha>id  cannot  be  obtained  on  any  of  the  aliove 
trees.    The  queestion  how  Xong  it  ttika  to  obtain  the 

additional  brancnea  necaasiry  to  aiike  the  full  quota  of 
scaffold  1  uabs  then  iirisee. 

The  importance  of  havltig  the  scaffold  liiabs 
«ell  separated  ou  the  trunk  and  leaving  the  trunk  at  a 
wide  angle  presented  certain  problems  that  vera  investi- 
gated.   These  too  factors  in  addition  to  obtaining  a  wide 
spread  tu  the  scaffold  limbs  were  fundaiaental  parts  of  the 
expsriaients.    In  all  the  training  work  on  the  trees  used 
in  the  e>j:jorli!ients  these  factors  were  carefully  studied 
and  nethods  und  rules  of  training  were  sought  f^iat  would 
enable  the  fruit  growers  to  develop  the  ileal  head.    ; arts 
I,   II,  III,    IV  include  these  factora  of  aspiration  of 
branches,  brancb  angles  and  spread  of  branches,  in  addition 
to  the  general  healing  problem. 

The  question  arose,  could  a  two  year  old  tree 
with  the  head  already  for.iieJ  be  pi  ir.ted  and  one  or  .lore  of 
the  scaffold  li;;>bs,  well  separated  and  i<ide  angled  r>e  re- 
tained, the  surplus  li.jbs  being  pruned  off?     The  usual 
two  year  old  tree  his  froin  six  to  ten  liiabs  arising  on  the 
trunk  in  a  space  of  ubout  tralve  inches  or  lass.    If  ona 
or  laore  of  these  limbs  oeparated  d  inches  or  nore  could 
be  retained,  a  yeir  would  be  8>ived  in  the  growth  of  thai 
nutaber  of  sciffold  limbs.    In  addition  the  tri-io  would 
huve  the  ad'/unta.^e  of  just  th  it  !3uch  ciure  leaf  uurfuca. 
The  importance  of  retairiing  tiie  branches  on  xne  young  tree, 
froDj  the  stiind  point  of  growtn  u.nd  early  fruiting,  has 
bean  discussed  in  a  previous  chapter.    It  was  feared  that 
the  scaffold  limbs  retained  would  outgrow  thoaa  developed 
froM  buds  on  the  leader. 

fart  IV  was  planed  tj  1  rvxstigate  t):is  probloB. 
Photograph  '.'o.  %\  illuutrates  a  two  year  old  with  one 
scaffold  li>ab  and  leader  retained  and  six  branches  raaoved 
as  indicated,    un  two  year  old  trees  it  often  occurs  that 
a  long  scaffold  branch  is  not  jreoent  at  the  desired  point 
on  the  trunk,  but  instead  of  tiiost  slander  so  called  Itong 
bud  iouy  be  located  at  this  place,     juch  buds  being  fron 
one  half  to  two  inches  lon^',,   rither  slender  nnd  always  at 
a  «i  is  angle  with  the  trunk.    Vha  question  arose,  could 
sueh  a  bud  be  forced  into  growth  ind  developed  into  a 
strong  scaffold  ili&b.     '  nrt  V  covers  this  point,  i'igura 
lio.  6  shows  a  number  ef  prfeng  buds  ^.^rowing  in  tha  trunk 
where  tiie  scaffold  lioibs  are  needed. 
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rian  of  jsxperimanis. 

^xperiraont  I.    'Ships  having  a  terminal  bud  and 
thrsd,   four  or  five  buds  ohasen  for  scaffold  liubs  after 
groirtn  hud  prograsooH  tbout  un  Inch  in  the  spring.  These 
buds  were  upac«d         ttbiUmm  or  r.iore  apart.    .Ul  inter- 
vaaing  buds  re.uoved.    This  is  tamed  "Severe  early  dis- 
budded."   The  first  bud  wis  chosen  ut  twenty  inches  from 
the  ground  and  all  buds  oelow  it  were  rubbed  off.  .^ee 
Photograph  tio.  IQ. 

''■'xperiment  II.    '.ihips  were  treated  in  the  ssjne 
aiannsr  as  in  V.a,  I  except  terminal  oud  was  remoTed  at  a 
height  of  ibout  56  inches  froia  the  ground. 

:::xperiaent  111.     j^hlps  were  left  unprunsd  and  all 
branches  allowed  to  ^row  except  tiose  c,rgwlr.g  on  the  trunk 
at  a  distance  of  twenty  itiohes  frou  the  ,;round.  These 
.cere  considered  chedcs  and  unfortunately  ^nly  a  few  were 
included  in  Election  A.     jee  i  hotoj<;niph  J  o.ltJ^^  Another  lot 
of  trees  in  this  experiment  were  l«ft  untr'>,^tod.    '/hat  is 
no  buds  on  tne  whip  ware  reaoved. 

•'Ixperluent  IV.    Two  ye  ir  old  trees  ;/ore  used  in 
this  experiment,     A  ■aide  angled  spreading  sc.iffoid  limb 
was  chosen  about  20  Inches  froia  the  ground.     Vll  the  re- 
amlnints  scaffold  ii:^bs  except  the  in  ider  '^ere  reuovod. 
If  another  limb  was  present,  with  a  -vide  angle  and  spaced 
eight  or  .-uore  inches  >>buve  th^  first  it  was  also  retained. 
The  leader  msxo  disbudded  to  two  or  three  buds,    on  two 
year  old  nursery  trees  it  is  rarely  possible  to  retain 
mors  thiin  two  scaffold  limbs,    Photograph  ro.  X\  illus- 
trates a  tree  as  pruned  in  the  storing  just  after  the 
growth  started. 

j;^perih^ent  7,    Trees  with  one  or  rjore  prong 
buds  were  tre  ited  fx6  in  "JcperLuent  1,  li,  or  VI,    That  is 
the  prong  buds  aere  saved,  when  well  spaced  and  inter- 
vening buds  removed. 

The  t'lantinRS. 

Two  lots  of  trees  were  used,  one  dooi.t':nat<»d  as 
J  consisted  of  two  ynar  old  trees  and  one  ye-ir  old  whips, 
which  were  growing  in  the  nursery,,  These  treeo  were  not 
transpl.uited,  but  Jiere  exi.erliaented  on  in  i>itu.  The 
varieties  were  43  baldwins,  46  J»althy,  24  .'  clntosh  and 
15  J'almer  Ureenlnts.    ^-ot  B  con.>i8ted  of  125  trees  the 
majority  of  wliich  wore  whipu.    The  varieties  were  32  Red 
Aetrachan,  15  Tolajon  jweet,  17  •f^ners,  13  Yellow  Trans- 


uo.  ax 

A  two  y«&r  eld  tr*A  prunad  vdth  a  lead«i-  and 
»ne  soufrolu  bransh.      At  1,       3,  4,  and  i>  t.w 
'bi^eh«6  that  w*r«  i^runod  vff,   air.ct  M.ay  ■an-.'A  too 
oXoTC  tO|^«t>ier.      cna  L'ranul'i  {^rowing  upright  van 
•a««d  far  tha  l€i.ud«r  and  bu<i»  ,-/2,  ,-?3  and  rj'4  vera 
•avad  to  davalep  aoaffold  branches.      Tho  .intei" 
r«xini^  iauds  ««re  ru>>uiod  off.      Tlile  practlca  af 
nibbing  tha  buiu  off  just  liftvr  Viny  sturfc  in  tha 
•print',  it)  ter.iiad  in  thie  thaaia,  "iiavara  aarly 
disbudvling 


N«.  aa  No.  23 


Nuaib«r  23  lliu«tr«ta*  the  trsataani  kIvch  tite  whip  In 
Sxperimsnt  I, 

Vxmbmr  33  tfae  tiJcon  of  »  whAp  trMt*4  «.r.  in  rjtperlBmi 
UI. 
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parentf  23  J£«opus.    Thesa  treea  vr«re  treated  very  harah- 
ly  prior  to  planting,    hot  being  needs'!  fur  the  Hoot  and 
Cion  i^periuent,  an  'ixparioient  :itiitiun  project,  they  had 
been  disourdad.    After  severul  dciya  they  were  reatorod, 
but  by  this  tiiue  the  roots  vere  dry  and  the  atems  shrivel- 
ed.   Before  planting  they  were  aoaked  in  running  mter 
for  several  days  until  all  effacta  of  drying  hud  disappeared 
and  the  roots  and  stems  presented  ^  bright  plump  appaarnnce. 
The  writer  considers  this  revival  of  these  nursery  trees 
an  important  procoedure  to  be  follovad  before  planting 
any  trees  no  mutter  hov  fresh  they  may  seem.     If  these 
trees  had  been  planted  iuuediately  we  feel  sure  that  few 
if  any  would  have  grown.    Tlie  trees  «are  planted  in  a  very 
sandy  soil,  by  woriciiien  who  did  not  carefully  pack  the 
ground  about  the  routs.    Vhe  growth  of  the  trees  was  not 
at  all  satisfactory  und  was  largely  due  to  the  poor  plant- 
ing.   As  has  been  discussed  in  a  previous  chapter,  the 
important  point  in  planting  trees  is  to  pack  the  soil  as 
firmly  as  possible  about  the  roots.    Both  A  and  B  were 
cultivated  every  two  weeks  until  the  twiddle  of  July,  when 
a  cover  crop  of  Buckwheat  was  sown  in  lot  A.    No  cover 
crop  waa  aown  in  lot  B. 

Treatment  Juring  Growing  ^eaaon. 

Lot  X^.    3ince  these  trees  were  established  in 
the  soil,  they  atade  a  very  rapid  growth.     In  some  in- 
stances the  le  ;.der  grew  so  tall  and  carried  auch  a  weight 
of  leaders  that  the  trees  bent  over  s^nd  grew  crooked. 
Limbs  drooping  or  outgrowing  their  neighbors  were  pinched 
back,  otherwise  the  treea  were  not  pruned  except  in  cases 
noted  under  results. 

Lot  B.    Lot  B  required  little  care  as  the  treea 
did  not  make  a  vigorous  growth. 

iSxplanation  of  Tenaa, 

In  all  cases  the  branches  are  nuiabered  from  the 
ground  up.    Thus  tiie  first  scaffold  limb  is  Ko.  1  and  the 
second  So.  2  etc.     rhotograph  24  illustrates  the  uethod 
of  nuuibering  the  scaffold  branches.    The  branch  angles 
were  Measured  with  a  six  inch  i^rotractor.    The  spread  of 
the  branches  were  defined  as  follows.    ':^ide  spreading■^f.  a. 
were  those  branches  wliere  the  arc  wa.da  by  the  brunch  and 
trunk  waa  70*  to  iO".    A  wide  epreading  branch  is  seen  in 


Photogr*pb  K«.  2S,  limb  *  1,  Uxuatrates  a  wid»  ej>r«a<t' 
Ing  (.V.  limb. 
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P^I>lo5ro.^o|, 

f^KUJ'o  ha.  24-Li!ab  ?;o.l.    ojjreadings  3.    a  branch  Miiiking 
^^  anj'le  botwoan  50*^  and  70*.    3ae  Ho.li  Limb  V.o.  X. 

^j^rxgmM  'J.     k  branch  making  an  ungl«  leas  than  60'"!  foto 
^gd!£5''Na.  14  i^iuib  *'o.  X.      To  compare  the  grovthe  L-mde  by 
the  vtirioue  treutments  the  treqs  were  calipered.    A  tack 
waa  driven  in  the  trunk  u  few  inches  iitK>ve  the  ground 
&nd  the  thickness  of  the  trunk  at  the  point  was  raeaaured 
in  the  spring  and  fall.    Total  growth  of  scaffold  limba 
was  also  mettsured  in  some  cfisas. 

Results  of  >'jcperiiaents  I  and  IX. 

Isiffeot  of  Selection  of  Buds  for  Prlisary  Scaffold  Liiaba 
by  "Severe  iJarly  Disbudding". 

The  trees  in  these  two  lota  were  treated  the 
aaiae  except  ijcparlment  II  had  the  tenainal  bud  removed. 
EGemoval  of  the  tenainal  bud  of  the  li>uder  is  bad  practice, 
since  the  upper  soaLffold  liiab  attempts  to  become  the 
leader  iind  making  a  narrjw  uigle  and  an  upright  growth. 
This  upright  growth  in  .-aperiiaant  TI  will  be  considered 
in  t'le  paragraph  jn  spread  of  briinches. 

The  effect  of  eelecting  buds  properly  placed 
juat  as  growth  starts  early  in  the  opring  that  will  de- 
velop into  the  penaanent  scaffold  limbs  and  rubbing  off 
the  intervening  uuds  did  not  give  the  Aesired  results  in 
all  cases.    The  objections  to  "severe  early  disbudding," 
are  first  that  the  proper  orientation  of  tne  limbs  is  not 
always  certj.in  und,  that  the  branch  angles  and  spread 
cannot  bo  controlled. 

Table  I. 

This  table  enumerates  the  average  nuuber  of 
penaanent  scaffold  lluibs  developed  in  one  yeat  on  the 
tree  of  the  diffsrsiit  varieties  in  L>ot  A  . 


11 

III 

17 

Baldwin 

3v 

3* 

3- 

Wealthy 

3* 

2-r 

3-r 

3* 

UeXntosh 

2-r 

2-r 

3-r 

2* 

Lot  b  gave  simillar  results. 


No.  26 


LIbI)  ^  1  lliusxratss  u  aprsadlng  branch, 
limb  it  i  aa  upright  uranoti. 
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The  tabl«  ahove  that  It  is  here  HO»sible  to 
develop  a  he^d  with  four  or  five  ociiffoXd  linbs,  in  one 
growing  season.    Although  m  extoneive  experiments  were 
atteaiptad,  it  •v&a  found  that  by  pain,..^      u.i  xne  i.euuer 
when  it  had  reiched  a  eufficient  height,  additional 
scaffold  liinbs  could  be  forced  out  on  xhe  leider.  In 
this  way  it  .ju.^  be  possible  to  complete  the  Uodified  Leader 
head  in  one  year.     A  fe«  '  odified  Leader  trees  having 
four  or  five  branches  -vere  secured  in  one  growing  season. 
These  trees,  however,  were  in  Lot  >k. 

Table  iX. 

Spread  of  Jeaffold  Branches.    Lot  a. 


Baldvia  Wealthy  Uclntosh 


«.s 

3 

u 

S 

U 

.,..«.t3 

S 

U 

Uiab  Ko.  1 
JIx.  No.  1 

2 

3 

3 

1 

1 

3 

■  3 

11 

1 

1 

1 

A 

2 

4 

2 

IV 

1 

.  b 

3 

3 

7 

•  1 

2 

2 

Limb  Ko.  II 
iix.  No.  I 

a 

3 

3 

•  5 

:  1 

11 

3 

I 

5 

4 

•  2 

IV 

3 

4 

3 

:  ^ 

1 

•> 

2 

Liub  tiQ.  Ill 
J'U.  Uo.  1 

1 

•  4 

5 

1 

»  ^ 

•  1 

II 

9 

1 

2 

6 

!  7 

1 

2 

1 

IV 

2 

1 

•  2 

2 

Umb  No.  IV 
Kx.  no.  1 

1 

2 

1 

2 

I 

II 

2 

2 

IV 

\ 

3 

3 

1  :  1 

2 

1 

The  table  arran^^ee  the  branches  of  each  tree 
starting  with  the  lowest  No.  I  according  to  tninr  spread 
outward.    On  studying  the  table  it  is  njticad  that  the 
liiobs  ?Jo,  1  and  ?io.  2  are  usually  spre-iding  or  wide 
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•pre^dlng.    /Oieo  that  the  isreator  nuraber  of  l^WBbo^^^^^ 
K08.  3  and  4  ire  apreading  or  upright,    '-'oto  Hgur«« 
Koe.lH  and  2^,       The  iuethod  of  rubbing  superfluoue 
buds  off  early  in  the  eenson  or  "severe  early  dis- 
budding" thus  induces  the  upright  growth  of  the  upper 
liiflbs.     Alao  in  co:aparing  ilxperlinent  I  and  IT  it  ia 
seen  that  .:xperi«ent  II  with  the  tanainaX  bud  removed, 
tends  to  huve  fewer  ^dde  spreading  branches  and  aore 
upright  brunches.    This  is  especially  noticeable  in 
liuibs  Ko8.  3  iUid  4.    Kote  i^hotographe  fios.  Ziaiid  27 
Spread  of  br^mca  is  correlated  ndth  width  of  auigle  to 
tue  extant  that  a  narrow  angled  liab  is  always  an  up- 
right grower,    un  the  other  hand,  a  liinb  may  start  with 
a  wide  angle,  but  iaake  an  upright  growth.    This  fact 
is  iiJiportant  to  keep  in  eaind  in  heading  trees  such  as 
Hhode  Island  Greening,  that  la^e  a  wide  spreading  head 
and  have  the  lower  fruiting  laterals  often  dragging  on 
the  ground. 

'3ith  such  varietieo  the  litabs  can  be  started 
with  a  wide  angle  by  not  »emoving  any  buds,  then  when 
growth  has  progressed  for  a  foot  outward,  the  inter- 
vening budo  between  the  pennanent  scaffold  1  if.-iba  can 
be  reuioved,   causing  the  brandi  to  shoot  upward,  /-'igure 
No.  3  brings  out  this  point,  wnich  is  discussed  in 
detail  under  iaiethod  of  ileading  toung  ^'rees. 

Table  III. 

Branch  Angles.  Uot  A. 

Average  Ueaeursraent  of  Branch  Aagles  in  Degrees. 


Baldwin  Vealthy 
i^xperiment  jixperiiaent 


I. 

111  . 

IV. 

III. 

IV 

Limb  I. 

52 

53 

ao 

66 

58 

47 

80 

65 

"  II. 

47 

46 

70 

50 

47 

3« 

70 

4b 

III. 

45 

40 

6u 

46 

47 

27 

60 

43 

IV. 

60 

36 

42 

60 

50 

Na.  27 


Upright  groving  aeaf fold  liaba  oau««d 
by  e«ver«  aarXy  disbudding .      3««  page 
7ti.      Liiiab  ,7  1  grew  froia  a  "I'rong  uud". 
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Mclntoah  Paliaer  Cr«enlng 

Jixperiinent  iixperiMent 


Liab  i. 

46 

42 

8U 

48 

49 

bO 

II. 

47 

40 

70 

50 

44 

75 

XII. 

36 

34 

70 

70 

IV. 

3d 

34 

60 

60 

To  obt-iln  thesa  raaults         angles  of  sach  limb 
vera  maasured  and  then  the  average  was  taken  of  all  the 
liaba  in  the  aame  position  on  the  trunk. 

Takle  IV.    Lot  B. 
Average  Ueaaurenenta  of  Br--uich  Angles  in  Degrees. 


Red  Astrachan  Yellow 

Transparent 
JiJc.  I      ac.  II.      jix.  III.        Kx.  I  -  XII. 


Liiab  I. 

540 

60° 

510 

641" 

II. 

46 

51 

49 

64 

III. 

45 

54 

65 

The  measuretaents  of  the  branch  angles  confirm 
the  results  noted  in  spread  of  brunches.    Kxperiiiionts  II 
in  nearly  all  cases  produced  the  narrowest  angles,  ex- 
ceptions being  liub  No.  I  on  BeU-dwins,  in  Lot  A  and  Red 
Aatrachon  on  Lot  b^.    In  the  case  of  Lot  A  Baldwin  a,  the 
data  was  colleete^i  on  two  traea  only,  so  that  the  results 
are  far  from  conclusive.    Lot  ^  Hed  .Vatrachan,  the  data 
is  baaed  on  the  aeasurementa  isade  on  eit^ht  trees  in  Kx. 
I  aid  is  considered  within  the  limit  of  exparlnental  error, 
on  29  vtealthy  and  16  j^clntoah  ■vti.h  the  exception  of  three 
trees  all  the  llrabs  >ere  wider  angled  in  Kx.  I  and  IV  than 
i£x.  II. 

Limbs  Tios.  3,  4  and  5,  when  present,  ware  ao 
often  less  than  50'^  that  the  results  offer  uore  evidence 
t)iat,  "severe  early  disbudding"  way  produce  narrow  angled 
limbs. 

I'he  trees  in  Lot  Q  in  iix,  1  and  II  made  a  very 
poror  growth,  in  many  cases  tlie  scaffold  liiabs  did  not 
grow  longer  than  a  few  inches,    ^e  to  this  nan  vigorous 
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growth  there  «&•  net  the  neeeseary  oompetition  for  space 
between  the  limb*,  so  that  t»iey  tended  to  muke  upright, 
somewhat  n.^irrow  angled  Hubs  in  all  the  experiioents  in 
these  lots.    Tnis  poor  growth  the  writer  coneiders  to  be 
due  partly  to  poor  planting  and  partly  to  the  severe  dis- 
budding.   The  trees  started  out  in  the  spring  and  coiupleted 
the  growth  of  the  li.ubs  in  about  four  to  oix  weeks.  Then 
they  rested  for  a.  few  weAs.    On  the  trees  in  ^periments 
I,  'IX,  and  17  the  next  vigorous  growths  uuuully  occured  on 
the  trunk  bet\i(een  tjie  (ground  and  the  first  sc  iffold  limb. 
Uany  brmcl-tes  developei  ut  tt.is  point  and  {;rew  vigorously. 
In  no  oase  was  it  possible  to  stop  this  growth  by  pinch- 
ing off  the  terulnal  bud  :ind  forcing  the  growth  of  the 
scaffold  limbs  above.    3uch  a  growth  is  often  seen  on  trees 
the  first  year  planted  in  the  orchiu-d.    In  such  cases, 
however,  it  is  considered  inadvisable  to  prune  off  these 
growths,.  Since  it  ie  not  possible  to  atart  the  growth  above 
by  pinchiug  or  pruning,  the  development  of  these  lower 
twigs  is  a  betiefit  to  the  tree  in  giving  <*ddition!tl  leaf 
surface  for  the  laanufacture  and  storing  of  food,  ^e 
following  spring  they  can  be  removed.    The  important 
evidence  furnished  by  the  poor  growth  of  ti^e  tree  in  Lot  B 
so  far  as  lack  uf  spread  ^nd  developiaent  of  wide  anglee 
is  concerneJ,  is  that  strong  vigorous  trees  oiily  siitould 
be  .jlinted,  und  tiiut  c  ireful  attention  should  be  paid  to 
packing  the  soil  about  the  roots.     ^'ith  healthy,  vigorous 
trees,    carefully  planted,   apreading  lirabs  cnn  be  dovoloped 
by  methods  outlined  in  another  chapter. 

iSxperiiaent  III,      .U.1  the  trees  in  this  experiment 
were  whips,     "ftien  the  experi^aents  were  planned  these  un- 
pruned  trees  <vere  included  as  checks  for  growth,  compari- 
son<<  with  >Ji.  I,  iX  and  IV.    It  was  not  anticipated  that 
the  results  of  non  pruning  of  the  trees  .Jlgttt  present 
features  of  value  for  trainijig.    for  this  reason  only  a 
few  tress  of  Lclntosh  and  '.'aalthy  in  Lot  ^  were  used  for 
this  experijient.    In  Lot  B  many   iore  trees  were  included. 

The  treatiuont  consisted  of  rubbing  off  the  buds 
on  the  trunk  below  21  inclioa  and  allowing  all  others  above 
this  point  to  ie/elop  without  any  further  pruning.  The 
treatment  given  these  trees  is  illustrated  in  Photograph 
No  .29.    Without  exception  when  the  trees  ware  so  treated, 
they  caade  the  best  ^,rowth  of  any  in  these  experiments  in 
developing  ^ide  angled  and  wide  spreading  scaffold  limbs, 
aee  Table  No.  3  Page  70. 

J'hotegraph  No,Z6  is  of  a  tree  i^lch  me  not 
disbudded.    The  photograph  was  taken  after  the  leader  had 
been  inadvertently  cut  b  ick .    This  is  a  very  fine  type 


No.  38 

A  trM  not  dlabud  icd  on  the  leador. 
Buda  below  t««nty~four  inches  from  the 
ground  were  rubbed  off.      hotloe  the 
wide  angled  epreaclliig  branchee. 
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of  trso  to  head  according  to  the  ideal  type  desired.  To 
obtain  a  thrifty  growth,  with  the  deveiopiaont  of  wide 
tuigles  and  wide  spread  the  trees  uuat  be  carefully  planted 
and  the  branches  oust  cotapete  for  space.    This  competition 
for  space  is  beat  afforded  by  this  method  of  non  dis- 
budding, except  at  the  point  below  24  inches  or  so,  on 
the  trunk.    Those  trees  that  were  not  disbudded  at  any 
point  on  the  trunk  gave  a  poorer  distribution  of  branches, 
although  the  angles  and  spread  were  wide. 

Table  V. 

Udth  of  Angles,  Spread  and  Kunber  of  Liabs  en 
Tr«es  in  Experiiaent  III. 


Angle  Angle  Anglo 

of  Spread       of  Spread  of  :jpread 

Limb  of  liiiab  of  Uiiab  of 

Wealthy  ^    No.  1  branch  Ko.  2  branch  Wo.  3  Branch 


TrM  ho  I  ao^ 


2  Spur 


800 


3 

90 

^. 

3 

Spur 

ft 

4 

ao 

w. 

m 

tf 

H 

5 

60 

ft 

H 

6 

60 

■■!. 

3 

n 

M 

7 

UO 

^. 

S 

H 

n 

6 

ao 

'S. 

s 

n 

9 

70 

>. 

s 

80 

m 

N 

10 

70 

3 

60 

11 

80 

«. 

3 

Spur 

12 

80 

o 

60 

M 

13 

70 

S 

70 

W,  3 


Spur 
Spur 
60" 


70 

Spur 
60 

70 
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tic  Into  sh 

Angle 

of 
Limb 
No.  1 

of 

Bran  ch 

Angle 

of 
Limb 
No .  2 

of 

U I  CUl  i#I  1 

Angle 

of 

Limb 

Nn  ^ 
rto  •  J 

of 

Bran  cb 

Tree  No  1 

w.  s 

Spur 

-    "  2 

90 

'.V.  s 

80 

s 

"    "  3 

BO 

A'.  3 

80 

*.  s 

80 

*.  s 

H        M  ^ 

80 

w.  s 

80 

w.  s 

80 

*.  s 

"     "  5 

80 

3 

80 

V.  3 

n      «  g 

90 

W.  3 

Spur 

From  this  table  it  can  be  seen  that  three  well 
separated  branches  can  be  selected  at  the  8t--irt  of  the 
second  year  if  the  t'odified  Leader  type  is  the  head  chosen 
and  the  head  can  be  co.ipleted  in  the  second  growing  season. 

The  greater  nuinber  of  trees  in  this  experiment 
were  not  disbudded  at  any  point  on  the  trunk.  Photographs 
Mo)6,2^ -and  35- »ere  taken  of  typical  trees  of  this  type. 
The  uneven,  poorly  distributed  growth  of  these  trees  is 
noticeable.    In  addition  fewer  branches  develop  the  first 
year  on  such  trees  than  on  those  with  the  lower  trunk 
disbudded. 

In  Lot  B,  the  trees  were  not  disbudded,  the 
results  while  unifonoly  better  in  all  cases  than  Kx.  I  and 
II,  were  not  as  good  us  desired.    The  angles  were  some- 
what sharper  and  the  spread  was  generally  at  an  angle  of 
50*  to  45".    for  illustration  note  I'hotograph  No,.  30.  Oue 
to  exposure  and  poor  planting,  these  trees  lacked  vx^ur, 
which  was  responsible  for  their  poor  growth.  Retaining 
the  buds  in  this  case  caused  nearly  twice  the  increse  in 
growth  of  trunk  over  Sxperiraents  I  and  II.    If  these  trees 
had  been  disbudded  below  the  point  at  which  the  head 
had  been  started,  the  results  would  have  been  much  better. 
The  disbudding  would  have  provided  surplus  food  for  ihe 
remaining  buds  and  a  >nore  irigorous,  wider  angled  limb 
would  have  resulted. 

Two  Year  uld  Trees  Disbudded  and  Pruned. 

I'hotograph  No.,!Ll  illustratss  the  spring  treat- 
ment of  the  two  year  old  trees  in  this  part.    Branch  T^o.  1 
was  gravm  in  the  nursery  and  was  saved  aa  the  first 
primary  scaffold  limb  for  the  tree's  framework.    Note  the 


Ho.  29 


A  trae  not  <li»budd«d  *i  «»>  P»in* 
OB  ^«  trunk . 
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angle  it  uakes  vith  the  trunk.    At  1,  2,  3,  4,  5, 
>nd  6  the  other  branches  wero  pruned  off,  saving  the 
leader.    Unfortunately  the  guod  results  secured  frora  the 
traatiuent,  us  practiced  in  Part  III  in  obtaining  wide 
angled,  wide  spreuding  branches  was  not  rmticipated.  i'or 
this  reason  no  trees  were  included  1ei  this  lot,  in  which 
ens  or  t'so  well  placed  anj  wide  angled  scaffold  iinbe  were 
retained  and  the  leader  not  disbudded.    In  all  cases  the 
leader  was  disbudded  la  in  mrts  I  and  II.  Illuotration 
giwn  111  I'liutoa^'ttW^  fu.,tr. 

J.n  the  past,  if  the  hruit  grower  was  nut  sat- 
isfied with  tile  head  forued  on  the  two  year  old  tree  in 
the  nursery,  the  tree  «.i8  prunad  to  a  whip  and  a  new  head 
fonaed.    The  adv.tntage  to  the  tree  is  easily  seen  if  one 
or  more  of  these  priiaary  sc  if  fold  br  inches  could  be  re- 
tained and  not  have  theia,  "over  grow",  the  leader  or  the 
other  primary  scaffold  liiaba  developed  from  auxiliary  buds 
or  spurs  on  the  leader,    unm  year's  growth  would  be  gained 
for  each  of  these  limbs  saved  and  the  additional  surface 
would  serve  to  increase  the  growth  of  the  tree. 

Table  VI. 
Experiment  IV. 
Results  of  Treatment  on  Two  Year  old  trees  with 
une  or  Two  Scaffold  Uimbs  Retained. 


ho.  of  trees    Ko.  of  trees    Ko.  of  trees    "o.  of  trees 
having  one       having  two       hiving  three    where  L. 
3.  L.  saved.    ^.  L.  saved.    3.  I.,  saved,    saved  out- 


Block  _\. 
Variety 

grew  other 
limbs . 

Baldwin 

7 

5 

1 

0 

Oealthy 

16 

3 

6 

0 

Uclntdsb 

4 

0 

1 

1 

Blodt  S.- 
fegner 

5 

0 

0 

0 

Jrooping  of  the  limbs  was  due  to  the  waight  of 
the  leaves  dragging  the  liinb  towardo  the  ground.  Vealthy 
produces  v<?ry  large  leaves,  and  slender  branches  wrdch 
accounts  for  the  l^rge  nuii^ber  of  scaffold  liubs  that  drooped. 
It  is  stated  In  a  previous  paragraph  that  severe  disbudding 
in  the  early  spring  as  practiced  in  Tarts  I,  IT,  IV,  and  V 
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le not  the  proper  practice  to  follow  in  forming  the 
heads  on  trees.    In  Part  IV  such  practice  caused  a  very 
vigorous  growth,   which  led  to  drooping  of  the  limbs  and 
also  bending  over  of  the  tree,  due  to  the  weight  of 
leaves  on  Uie  leader.    In  the  method  to  be  outlined  for 
headinfj  trees,  drooping  of  tne  scaffold  lii.ibs  xn  two 
year  old  trees,  where  one  or  two  scaffold  liinbs  fire 
saved,   will  be  obviated.    If  for  any  unforseen  reason 
such  drooping  should  take  place,  the  removal  of  half  of 
the  leaves,   starting  at  a  fjoint  just  bnck  of  the  termi- 
nal bud,  will  rectify  the  trouble.     In  no  case  should 
the  terminal  bud  be  pinched  off  to  correct  drooping. 

"Over  growing,  "  of  the  other  scaffold  limbs, 
by  the  limbs  retained  on  the  two  year  old  trunk,  occured 
in  a  few  instances.    This  "over  growing,"  would  not  be 
harmful  since  it  would  be  checked  in  a  year  or  so  by  the 
grenter  vigor  of  the  upper  limbs.    The  chief  objection 
to  "over  growing, "  is  that  the  limbs  assume  an  upright 
growth  and  crowd  the  head,  which  feature  is  to  be 
avoided.    "Over  growing,"  would  rarely  if  ever  occur, 
in  trees  treated  as  in  Hart  III. 

The  result  in  this  experiment  comfinos  the 
practice, as  expedient, of  retaining  one  or  more  primary 
scaffold  limbs  on  the  two  year  old  trunk  und  pruning  back 
the  rest.    The  remaining  scaffold  limbs  to  be  grown  the 
same  or  the  next  year  on  the  leader.    Limb  Mo.  1  in 
Photograph  V.o.li  was  a  scaffold  limb  that  was  retained. 
Notice  tnat  during  the  first  year  of  its  growth,  a 
secondary  souffold  limb  grew.    The  upright  growth  of  these 
limbs  was  due  to  early  disbudding. 

Development  of  Prong  Bude.      Part  V, 

#111  Prong  Buds  develop  '"to  fiood  Scaffold  Limbs? 
In  this  ilxperiment  were  seven  Baldvdn  trees,  eleven  '.Vealthy 
trees  and  two  Palmer  Greening  trees  that  carried  buds  on 
spurs  from  j  to  2  inches  long,  which  were  termed  "Prong 
Buds."    In  every  case  these  Prong  Buds  developed  strong 
scaffold  limbs  when  the  two  year  old  trees  "were  subjected 
to  the  disbudding  process.    No  trees  were  experimented  on 
in  which  all  buds  on  the  leader  wore  allowed  to  grow  and 
one  or  more  Prong  buds  forced  into  growth.    This  point 
will  be  investigated  in  the  continuation  of  these  experi- 
ments.   However,  it  seems  safe  to  state  that  if  tiie  tvo 
year  old  tree  has  a  number  of  branches  pruned  off  and  a 
Prong  Bud  retained  with  one  of  the  long  scaffold  limbs 
and  no  dielmdding  of  the  leader,   the  Prong  Bud  will  develop 
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■  satisfiictory  prlioary  acarfoid  lliab.  In  I'hotograph 
No. ^7,  liiab  ho.  2  grew  frou  a  i  rong  Bud. 

Table  VII. 
Growth  iieaeuremaot . 
Average  Increase  in  Growth  of  Trunk  for 
lieason  of  1915. 


GROU£_A. 

Ked 

Wealthy  Uclntosh  Aetrachan 

iSxp.  Ko.  \v.  inc.  ?;o.  ,'»v.  inc.  Ko,  \v.  inc. 
No.       of  in         of  in         of  in 

treee    Growth     treee     OrowOi    trees  i;rowth_ 


Qiabudded 

1 

6 

5.6 

6 

7.2 

B 

3.6 

II 

8 

6.0 

6 

6.6 

4 

1.2 

Hot  •• 

UI 

4 

6.0 

6 

6.7 

8 

5.1 

Two  year 

IV 

13 

5.5 

4 

7.5 

old  dis 
budded 


Yellow 

Toliaan  ilagner  Transparent 


No. 

Ko. 
of 
trees 

AT.  inc. 

in 
GrowUi 

»;o. 

of 
troes 

Av.  inc.  V.o. 
in  of 
Growth  trees 

Av.  Inc 
in 
Growth 

Disbudded 

i 

M'  M- 

n 

II 

2.3 

Not  " 

III 

5 

4.0 

8 

4.0 

13 

:  5.0 

Two  year 

IV 

5 

2.4 

old  dis- 
budded 

The  results  of  the  i leasureuients  in  Group  ^ 
are  so  nearly  bdike  that  tnoy  lie  within  the  limits  of 
experiiientil  errors.    These  trees  were  not  transplanted, 
but  exjjerijeiited  jn  whore  they  stood  in  the  nursery,  far 
tfua  reason  the  trees  were  not  forced  to  establish  their 
roots  in  the  soil,  ^4nd  growth  at  irted  unchacKed  in  the 
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•pring.     Disbudding,  evidently  did  not  the  first  year 
udveraely  effect  the  K>*owth  of  trunk  of  these  whips  and 
two  yeur  old  trees.    On  the  disbudded  trees  evidently 
tne  resultmit  aeavy  growth  of  leaves  equalled  the  leaf 
surface  of  the  untreated  trees.    Conclusive  resulta  vvere 
obtained  in  the  case  of  trees  in  Droup  B.  that  were 
planted  the  saiiie  sprints  they  «ere  disbudded.    Ey  cou- 
pariog;  the  trees  in  iCxperimants  X,  ii,  and  iV  it  is  seen 
that  Uie  trees  in  jJcperiiuent  III  aiade  twice  the  growth  of 
the  former  trees.    It  is  unfortunate  that  Vagner  and 
Yellow  'i'raneparent  trees  were  not  Included  in  Xjiperiuents 
I,  II,  and  IV  in  order  to  present  a  i^ore  coLiplete  result. 
However,  these  varieties  9ade  practically  the  satae  gain 
in  growth  of  trunk  as  Tolman  and  there  is  no  evidence, 
judging  froiQ  the  growth  of  other  varieties  in  ^;xperitllent8 
I,  II  and  IV,  that  they  would  have  given  different  results. 

The  results  of  these  experiments  emphasize  the 
fact  that  "severe  early  disbudding",  wliich  is  a  form  of 
pruning,  should  not  be  practiced  on  newly  planted  trees. 
Uich  treatueat  closely  parallels  the  uevere  cutting  back 
of  newly  j^l^ntei  tm  yeur  old  trees. 

Jlsbuddina  and  Prunina  at  i'lantlng. 

There  is  great  need  of  investig'itional  work 
on  pruning  and  its  effect  on  i;rowth.    The  evidence  pre- 
sented so  far  as  a  result  of  such  researdi  is  quite 
contradictory.    Considering  pruning  in  general  ret^ard- 
lesB  of  the  amount  to  tiiae,  tlie  conc<!»nsu8  of  opinion  is 
that  the  trees  should  be  pruned  is  little  as  possible. 
On  the  other  hand,  nuiiierous  inve  sti^^ators  ht've  stated, 
as  a  result  of  their  observationb,  that  under  certain 
conditions  prunint^  incre;t8es  t;rowth. 

As  has  been  discussed  in  i  previous  paragraph 
severe  early  disbudding  in  k':iroup  b> Kxperltients  I  and  II 
resulted  in  less  t;rowth  of  trunk  in  girth  than  the  trees 
in  hJcperiuent  III.     Also  a  few  i.ieasurenients  .^f  trees 
that  were  suisuier  pruned  to  incite  growth  in  resting  buds 
or  Hubs,  or  where  a  leader  -ma  severely  pinched  back 
indicated  less  total  growth  of  troes,  than  trees  not 
suuiaer  pruned.    Kot  enough  observations  were  made  so  that 
positive  conclusions  could  oe  drawn. 

on  the  ether  hand  the  results  of  the  growth  of 
the  trees  in  ejiperiment  III  where  the  buds  had  been  rubbed 
off  below  24  inches,  indicate  that  a  Light  early  dis- 
budding inay  be  of  benefit  to  the  trees,    oince  not  enough 
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treM  «er«  under  expsrliaent,  the  results  so  f&r  are  not 
conclusive  on  this  point. 

/experiments  covering  a  period  of  !it  least  five 
years  are  needed  to  determine  the  effect  on  growth  of 
partial  early  disbudding  and  pruning  ds  coiapared  vith  no 
disbudding  and  pruning. 

I'ickering  (2)  states  thut,  "while  it  appears  to 
be  established  froia  these  experiments  th>it  the  crops  are 
larger  and  the  growth  of  the  tree  is  greater  in  proportion 
■8  the  pruning  le  reduced,   i^ie  iiuthurs  are  of  the  opinion 
that  another  series  of  experiuients  niight  decionstrate  that 
a  certain  auount  of  pruning  ;auy  be  good  and  even  lead  to 
better  results  ihan  those  obtained  from  their  work, 
eapecially  with  eert:U.n  vgrietioa  of  apples  w'lich  differ 
laritelv  in  their  twibits  and  require  different  treritment. 
The  general  conclusions  are  th  it  pruning  should  be  re- 
cced to  the  lowest  possible  liiaits  consistent  with  the 
fomation  of  a  tree  of  sufficient  sturdiness  to  bear  its 
crops  with  safety,  whl  di  in  uoet  cases  would  raean  besides 
the  cutting  biick  -ifter  planting  a  grniunl  reduced  pruning 
for  the  first  four  or  five  years,    t-runing  after  this 
tiae  should  consist  luerely  in  the  resioval  of  interfering 
branches  and  unriponed  wood." 

A  series  of  experiments  have  been  planned  and 
are  included  in  this  thesis  to  continue  the  general 
seheuie  of  he'iding  as  ''.as  been  discussed  and  also  to  in- 
vestigate various  problems  connected  with  tne  aiiount  of 
pruning  >uid  it&  influence  on  growth  and  productions. 

^'orcint;  orowth  of  Inactive  buds. 

In  both  Groups  ^  and  B  certain  tre«a  were 
noticed  that  carried  inictive  buds,   short  spurs  or  twigs 
at  plricee  on  the  trunk,  i^ere  growing  scaffold  lijnbo  were 
desired,    rhotograpli  ^'o.'^-f  is  an  excellent  exaiiole  of 
such  a  tree  in  'Jroup  A.    At  C  and^  are  Prong  buds  that 
started  growth  In  the  spring  fruia  lateral  buds,  but 
co»nileted  theirr  growth  when  less  than  ^  <in  inoh  long. 
At  these  pdintu  priii.iry  scaffold  limbs  are  needed. 
i''hotograp)i  No.3Q  is  of  a  tree  in  Group  B.    Notice  ne* 
growth  at  No.  2. 

in  order  to  force  inactive  buds  or  twigs  into 
growth  a  number  of  trees  were  experimented  on  coring 
July  and  August,    on  such  trees  all  superfluous  growths 
were  either  pinched  off  at  the  termirjtl  bud  or  cut  bade 
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frou  X/3  to  1/2  their  length.    In  no  case  asm  it  posaibla 
to  iitart  ^rowt/i  In  un  in'icliva  bud  or  twig  such  as  those 
represented  in  rhoto^saphe  Nos.'2'$  and36i.     In  nearly  every 
cuae  the  vigoroua  pinched  ahaot  grew  again  frou  ttuailiiiry 
buds  near  the  cut.    I'inchlng  waa  done  ueverul  tiiaee  on  a 
number  of  shoots,  without  checking  ^',rowth  jr  starting 
selected  buds  into  grooth.    Kvidently  the  pinching;  back 
was  done  too  late  in  the  u«son  jr  vhs  not  drastic  enough. 

:j'ith  this  rule  in  niad  certain  experluents  are 
to  be  tried  on  trees  in  this  coming  sumaer,  in  order  to 
find  the  best  laethod  of  forcing  buds  with  the  least  amount 
of  pruning.     Such  practices  must  not  conflict  with  the 
other  principles  of  wide  angled  limbs  and  vide  spreading 
h:ibit  of  growth. 

It  is  not  anticipated  that  a  needed  lii.ib  will 
fail  to  i^ruw,  «hen  the  trunk  Is  disbudded  below  the 
desired  height  of  the  first  limb  or  vhen  superfluous 
limbs  are  pruned  aff  on  two  year  old  trees.  However, 
such  a  condition  might  occur  -jnd  to  be  fore-arued,  the 
following  treatiuents  are  suggested. 

No  atteiapt  is  raade  the  first  year  to  throw 
the  bud  into  growth  other  than  loeking  a  cut  above  the 
bud.    ffickson  (2G)  states  that,  "If  for  any  cause  during 
early  suuniiar  a  bud  does  njt  retort  .  here  wanted,  a  short 
transverue  cut  through  the  bark  just  aoove  the  bud  will 
cause  it  to  develop  into  a  lluib."    If  this  treattient 
should  fji.1  the  tree  is  given  a  lii-ht  pruning  the  fol- 
lowing spring  before  growth  starts.    (Jnly  the  superfluous 
growths  are  rei&oved  or  cut  back  In  ttin  vicinity  of  the 
backward  bud.    This  proeeedure  should  cause  a  vigorous 
growth  of  the  bud. 

In  the  cliapter  on,  "A  study  of  branch  .vngles", 
it  vas  stated  that  on  single  narrower  than  60°  was  un- 
desir^ible  since  it  was  often  structurally  weak.  In 
addition  suek  an  angle  generally  leads  to  an  upright 
habit  of  growth,  whiolv    we        consider  a  disudvuntage 
in  the  type  of  tree  for  Massachusetts.    3ee  tree  T'o.  Zs- 
Limb  No.  3  and  tree  lio.VJ  Limb  r:o.  4.    As  a  general  rule 
a  bud  starting  growth  in  the  spring  near  the  tonjlnal 
bud  of  the  lo'ider  or  the  pruned  end  of  tiie  leader  will 
make  a  narrow  rmgled  ILub  with  the  trunk.    This  is  true 
especially  of  two  year  old  trees  headed  back  when  a  whip 
at  the  beginning  of  the  second  year's  growth.    Nor  head- 
ed whips  will  souietiines  develop  narrow  angled  limbs  on 
the  leader  just  below  where  growtd  starts  the  second  year. 
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In  1  hotot^raptw  Kos.  ^1  and  2<^  t)!e  upper  two  scaffold 
lliabB  are  narrow  angled.    I'hotograph  ''o,29  ia  of  a 
Uclntosh  tree  having  all  wide  iUigled  branches.  These 
narrow  angled  litaba  are  often  retnlued  an  two  year  old 
trees  purchaoed  from  Nursery  man.    Aa  the  ex|iericianta 
have  clearly  deir.onstruted  the  lower  li>jbs  ul-nmya  ank» 
wide  euiglee,  while  the  upper  ll:.ibs  are  occasionally 
narrow  angled.    Kruit  growers  in  planting  two  year  old  trees 
often  raaove  some  of  these  lower  Limbs,  retaining  one 
or  more  of  the  upper  branches  as  part  of  the  quotn  uf 
primary  scaffold  lliobs.    Such  narrow  angled  liiabs  are 
a  constant  mflnnco  to  ttie  tree,  when  the  fruit  bearing 
a^e  is  reached.    Thess  weak  branches  are  responsible 
in  many  cases  for  broken  down  scaffold  lli-ibs  carrying  a 
load  of  fruit.    In  closely  planted  orchards  when  the 
lower  limbs  crowd  .ind  ure  removed,  the  resulting  head 
is  largely  lU^ide  up  of  such  narrow  angled  limbs.  The 
orchard  mentioned  on  page  Sdcontains  a  nuiaber  of  trees 
of  thisorder. 

Attention  will  be  culled  in  the  chapter  on 
the  tralnln;^  of  youn^  apt.le  treos,  to  this  tendency  of 
the  upper  buds    on  the  leader  to  saake  narrow  angled 
limbs  with  the  trunk. 


ha.  30  No.  91 


Photograph  3c  illuairatoe  a  troo  in  Uot  B  £xp«riaani 
III. 

fhotogravi'i  31  i»  of  one  of  th<i  twelvo  troea  that  «ar« 
piuntad  without  ?tny  cuttlnt^  back  or  thinning  of  the 
tor«inah«a.     These  traeo  iiia<l«  a  rttaarkably  thrifty 
growth.      S««  pa^m  Su 


A  MBTHOi)  FOR  TRAIHING  AtTl^  TO/it^JS 


In  the  chapter  on  Fundamental  i'rlnciples  in 
Pruning  Apple  Tress,  it  was  stated  that  the  object  of 
training  wae  the  production  of  laore  und  better  fruit,  :xt 
the  least  expense  to  the  fruit  grower.    It  was  also 
stated  tnat  the  basic  features  of  the  ideal  tree  is 
one  having,  ^Irst,  well  separated  branches,  Second, 
Branches  hiiving  wide  angles.  Third,  Branches  having  a 
wide  epre  idiag  habit,   ^'ourth.  Trees  brought  to  the  fruit- 
ing period  at  tne  earliest  possible  age. 

Ate  to  the  widely  different  habits  of  growth 
of  our  apple  varieties,  the  aiiiount  of  pruning  for  each 
Vttriety  after  the  head  is  foraed  will  vary.    Thus  ti\» 
expense  of  pruning  will  be  greater  for  eertain  v<irietiea 
thsui  for  others,    tdth  the  syoteibs  to  be  outlined,  it  is 
believed  that  the  amount  of  pruning  will  ue  less  for  all 
varieties  than  has  lo  be  dona  under  the  present  methods 
of  Vase  heading  and  annual  cutting  back. 

The  fundamental  principles  of  this  method,  as 
mentioned  in  the  first  paragraph  of  this  chapter  have  been 
ascertained  by  experiiaents,  observations  and  iceusuretaente 
on  apple  trees  of  ill  a^es  and  aany  varieties.    It  is 
firmly  believed  that  the  reaetirohes  carried  uut  have  es- 
tablished the  truth  of  these  principles  and  that  they  will 
stand  the  test  of  time  under  practical  orchard  application. 

In  fact,  the  writer  has  been  greatly  surprised 
to  find  through  correspondence  with  a  nu.ber  of  prominent 
Apple  Growers  in  Kew  Yorii  State  that  tiiey  have  already 
miccessfully  daaunstrated  the  practicability  of  one  or 
uore  of  these  princifjles. 

However,  further  experiiaents  are  liocessary  to 
make  clear  certain  aiinor  practices.    At  present  it  is 
difficult  to  give  specific  and  proven  advice  for  the  forma- 
tion of  second'jry  scaffold  li.ubs  and  tiie  traattient  of  the 
leader  in  the  case  of  all  varieties.    Until  such  experi- 
laentel  evidence  is  at  hand,  the  fruit  grower  will  have  to 
follow  the  general  directions  and  also  use  his  own  judg- 
ment.   Tne  advice  given  will  cover  nearly  all  cases,  but 
aodifications  will  have  to  be  uade  in  the  aiaount  of  prun- 
ing, and  cutting  back  on  the  leaders  nay  have  to  be 
resorted  to  with  some  v^irieties. 

Type  and  Height  of  Head  Juriny.  yorwatlve  j'eriod. 

Tnis  method  of  training  trees  is  adapted  to  both 
the  Leader  and  iJodified  Leader  types  of  head.  The  writers 
personal  preferance  io  for  the  Leader  type,  the  advantages 
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of  which  Ue  has  attempted  to  prove  in  Chapter  III  on 
Headsand  Heading.    In  view  of  the  fact  that  the  pre- 
judice against  the  Leader  tree  is  alraoat  universal  and 
iiie  difficulty  of  changing  established  cuotoras,  the 
aethod  for  triining  will  also  include  the  Lodified  Leader 
type  uf  head. 

Height  of  /irst  Branch. 

The  height  o  f  the  first  branch  aoove  ground 
will  depend  an  the  growth  habit  of  the  variety.  In 
deciding  on  this  dlst-sincs  the    tree  habits  of  growth  aa 
described  by  Downing  (6),  nameXj,  wide  spreading,  upright 
spreading  and  upright,  will  each  be  assigned  a  measure 
within  which  the  first  lliob  of  the  head  will  be  atirted. 
Tiaa  arbitrary  height  should  be  modified  when  necessary  so 
as  to  adapt  it  to  peculiarities  of  growth  of  any  of  the 
varieties.    These  distances  will  be  soiaewhat  higher  than 
la  usually  advised  for  the  so  called  low  hoaded  tree. 
This  is  dute  to  the  fact  th.Mt  the  tree  is  expected  to  be 
a  wide  spreading  tree  for  the  variety,  wnen  at  the  age 
of  moxiiauia  >.rQduction.    3uch  a  tree  will  of  necessity 
be  a  lower  rieaded  tree  of  the  variety,  than  one  trained 
for  the  Vase  type  of  head  and  Bt;%rted  with  ti\«  scaffold 
Hubs  growing  upright.    The  following  heights  ore 
recasaended  for  this  systftn  of  training. 

Wide  spreading  varieties,    ^'irst  llub.  40 'to  6C  inches. 

Upright    "                "                »       M  30'  "  36  " 

Upright                     "                "        "  18'  •■  24  " 

Number  of  Branches. 

far  the  Modified  Leader  tree  four  or  five 
priaary  scaffold  linbs  are  enough. 

Ko  arbitrary  number  of  branches  is  recom^nended 
for  the  Leader  tree,    ^ch  year  one  or  two  primary 
scaffold  liisbs  are  added  to  the  head  until  the  tree 
reaches  a  height  beyond  ^hich  it  is  not  desired  it  shall 
grow.    Joins  varieties  as  '.'ealtl^y,  I'clntosh,  Jonathan, 
Vagner,  and  Greening,  which  uiake  small  to  medium  slsed 
trees,  with  roundish  to  bpraading  flat  tjpe,  will  not 
need  any  restrictions  as  to  height,  since  the  leader 
naturally  breaks  up  into  a  few  branches,    jruning  to 
kee;}  then  within  boundswill  not  have  to  be  resorted  to 
in  tho  inajority  of  cases. 
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OiBtance  Apart  and  Arrongpient  of  the  Briinehes. 

Th«  distmce  apart  of  the  prluary  8Ci>rfold 
llnbs  will  be  detensined  by  the  char.act»r  of  growth.  If 
the  variety  tends  to  grov  upright,  or  form  a  dense  head 
due  to  a  v"'gorous  tvig  growth  and  large  lerivee,  the 
limbs  will  be  opaced  further  apart  than  for  those  varieties 
that  aake  the  so-c;alled  open  head.    The  dietwce  should 
in  no  cuse  be  closer  than  8  Inches  for  the  latter  type 
and  frou  12  to  16  inches  for  a  wide  spreading  or  dense 
headed  type.    The  proper  arrungiaent  of  the  branches  about 
the  trunk  is  i»i^>i>rt:iat.    The  writer  believes  it  advisable 
to  start  the  firat  liiub  to  the  south,  the  second  to  the 
west,  the  third  to  the  east  and  the  fourth  to  the  north. 
That  is,  the  first  three  limbs  :ire  so  urr^mi^ed  ttiat  they 
receive  the  oiaxiuaia  uuount  of  sunlight,  w&ich  will  assure 
better  colored  fruit  on  the  lower  brunches.    The  following 
dlagrtiua  illu8tr:4te  the  arranguents  of  branches. 
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i^lrat  Yeiir  Training. 

It  la  oonaldered  that  the  whip  or  tvo  year  old  tree 
ha*  been  well  planted,  according  to  the  dirsctlona  given  under 
planting. 

As  aoon  as  growth  smarts  in  the  sprints  the  buds  an 
the  trunk,   if  the  tree  is  a  whip,  ore  rubbed  off  below  the 
point  decided  Ujjon  for  the  firat  oriiaary  scaffold  linb.  If  the 
tree  ie  a  two  year  old,  choose  for  the  firat  pritaary  scaffold 
limb  dne  that  is  already  present  and  i»  located  at  the  desired 
height  laakini^  a  wide  angle  with  the  trunk.    If  another  linb 
ia  present  on  the  two  year  old  tree  and  9Xt»ndin^;  in  the  right 
direction  and  ap£icad  pro))erly  aijove  the  first  liuib,  it  also 
may  be  saved.    All  the  rcHjai»i.'^  limbs  are  cut  buck  to  stubs 
except  the  leuder,  wiiich  must  be  anved.    In  selecting  tvo 
year  old  trees  it  is  easantial  to  choose  ^nly  those  having  a 
good  vigorous  straight  leader.    It  ia  alvleable  to  go  over 
the  trees  in  three  or  four  weeks  to  note  if  all  the  desired 
liuibs  are  {^rowing,    in  case  a  bud  remains  quiescent,  m^ich  is 
quite  unlikely  provided  the  trees  -jro  vigorous  and  well 
planted,  the  advice  given  by  'Dickson  (2b}  is  to  i.'iake  a  trans- 
verse cut  just  above  it  to  incite  growth.     3hould  the  first 
or  second  linba  of  the  two  year  old  tree  droop  to  t)ie  ground, 
rauove  a  few  leaves  just  back  of  the  tenainal  bud.  I'hotogr^h 
illustrates  the  treatment  of  the  sfhip.    It  is  essential 
that  the  buds  be  i^bbed  off  as  uarly  in  the  spring  as  possible. 
Photograph*  la*  3 3  illustrates  the  pruning  of  the  two  year  old 
whip.    The  head  of  this  tree  wis  so  fomed  that  two  primary 
scaffold  llmba  could  be  saved.  ' 

Second  Year  Training. 

Keep  in  mind  the  tyi:«  of  tree  desired.    That  is  the 
priuary  scaffold  liabs  uu;ist  be  wide  angled,  well  separated 
vertically  on  the  trunk,  properly  oriented  and  eo.ipelled  to 
grow  wide  spreading  for  the  firat  two  or  three  yenrs,  to  pre- 
vent dense  heading. 

?ide  iipreading  Varieties. 

':?ith  varieties  having  the  wide  spreading  habit  of 
growth,  the  first  three  or  four  prin»ry  scaffold  limbs  should 
be  encouraged  to  grow  spreadir^  or  upright  in  position,  at  the 
beginning  of  the  second  yo^r,  and  certainly  at  the  sturt  of 
the  third  yew.    By  first  encouraging  a  wide  spread  to  the 
llmba,   an  open  head  is  insured  and  the  upper  or  scaffold  limbs 
will  not  be  interfered  with,    '.'hen  the  upright  direction  of 
growth  of  the  lower  ILubs  is  desired,  it  laay  be  secured  by 
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Di*  kind  t»f  tvo  yoar  old  tre«s  to 
buy  for  cruning  for  copurntion  of  branotios. 
Tha  on*  on  tHa  left  1»  lialied       X/,  and  the 
othar  rnv  XXX. 
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Tm  yaar  aid  trees  pruned  for  planting. 

The  one  on  the  left  hav  been  pruned  for  the 
▼eoe  form  as  generally  pruotiosd. 

The  tree  on  the  right  has  be«n  pruned  for 

the  leader  type  with  branohea  eeparated.      i  ote 

that  the  leader  hae  be<Kt  left. 
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outting  baok  In  th«  apring  ihs  auperfluous  twigs  on  the 
Leader.    Photogfap)i*3A'  showa  u  tree  at  ttie  beginning  of 
its  secand  yoar.    Tnree  primary  ac.iffold  iiubs  huvo  been 
aelected  and  the  raL'^ainir^  ILabii  cut  back  to  dtubs. 
These  stubs  ahouXd  be  reiuijved  within  two  years,  ""he 
leader  ahould  not  be  cut  baok. 

Oo  not  prune  or  pinch  back  the  teninal  bud 
on  any  jf  the  leaders  of  the  pri;ia.ry  actffold  lirabs. 
'fhe  only  exception  to  this  rule  occuring  srfien  a  jcuffold 
liisb  out  grows  Its  neighbors.    In  su(di  a  case  the  leader 
may  be  plnclied  off  or  cut  baok  durinij  tfie  growing  se^ison. 
The  next  spring  another  leader  should  be  chosen  to  con- 
tinue the  branch. 

Upright  Crowing  Varieties. 

?or  upright  spreading  and  upright  growing 
varieties  the  wide  spreading  habit  ia  secured  by  not 
reiBOvirig  any  of  the  limbs  on  the  trurdi .    The  non  pruning 
compels  a  fight  for  ^>08itijn  among  the  brraiches,  which 
produces  wide  spreading  liiabs. 

The  eurplus  brinches  lay  be  left  on  the  leader 
for  jna  or  two  ye:iro,  provided  they  are  not  allowed  to 
over  grow  the  penaswent  scaffoli  limbs.    If  left  on  for 
two  ye'U's  they  aitculd  be  pinched  back  at  the  start  of 
their  seojtid  yejr'e  growtii.    In  this  way  the  benefit  of 
their  leif  surface  is  secured  for  additional  growth  and 
spread  of  branches.     Vhe/i  ti-ese  surplua  brmchey  hnve 
served  their  pu>)>oje  ic  giving    'he  proper  sj  read  to 
the  penuanent  liiitbs,  thsy  axy  be  pruned  off  cloiie  to 
the  trunk.    Thie  pruiiing  ^ihouli  be  clone  just  at  the  start 
of  the  growing  ueason.     4'ounds  uade  In  this  way  will 
usually  heal,  on  a  thrifty  youiig  tree,  iri  one  ye<ir.  If 
very  nixny  twigs  )t  iva  to        cut  out,  it  nij.ht  bo  a  ivisable 
to  remove  &  half  in  t)ie  jpring,  leaving  the  reiaainder  to 
ba  cut  away  during  the  auwaer. 

selection  of  Primary  3caffold  Liiabe. 

In  tlie  case  of  wide  spreading  varieties,  the 
selection  of  ths  priia:try  scaffold  iinba  my  be  desired 
at  the  start  of  the  siecond  ye-ir,  in  order  to  give  the 
upright  habit  of  growth  to  the  selected  limbo.    A  quick 
mf  to  accurately  detertaine  the  ^josition  of  the  limbs, 
ia  aceeuipliahed  by  having  a  slender  pole  six  or  eight 
feet  long.    On  this  ;iule  the  desired  distances  between 
the  aciffold  Il.tibs  are  marked  off.    By  holding  the  pole 
on  the  first  scaffold  linb  selected  and  against  the 
leader,   the  re:aaining  limbs  aa  far  as  they  hn.ve  been 
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iTunlns  at  the  aiart  of  the  BMMid  y«ar. 

An  unpruusd  whip  at  -Uie  iMglnning  «f  th<»  a«eond 
yew.     Thret  brnn<d»8        2  .-vml  3  ehould  be  re- 
tained «s  priuwry  ucaffolil  Unbe.     ^he  letter 
A  rei/reaente  nrong  buda  that  ohauld  not  be  pruned 
off.      iih9uld,«t  any  point  along  the  lead«r,a 
needed  brunch  be  miesinis,  one  of  theee  budo  out 
be  forced  into  f?rowth.      *t  li  nnd  B  are  narrow 
anglud  brdnohee.      They  oboulJ  bn  out  baok  te 
•tube  or  rwcoveii  entirely. 


Vr«6  Ht  bsginninij  of  adeond  ynar. 

TSiroa  br'jtnches  well  itpaced  aixl  vido  luiglcd 
««l«ct«tl  for  prliWJiry  soaffoXd  branohea, 
Tm  reKiHlning  brwaohe*  cut  back  t>j  stub*  ie 
previd*  additional  l»a.f  «xrta,e».  Th«aa 
•hould  i!«  pruned  aff  In  a  year  er  »o.  Th» 
la&dar  »houl(i  not  be  cut  baek  exaopt  In  the 

of  cartai-n  poor  liitteral  fonnirg  rar- 
latlaa. 
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grown  Clin  be  easily  selected,    'nien  cut  bade  the  super- 
fluous  br  inchee  a.a  directed  above.    In  chooaing  the 
primary  scaffuld  limbe,  care  -luat  be  tuken  in  eelncting 
the  upper  liuibe  on  the  leader,   i-ince  these  often  make 
narrow  angles  with  the  leader,    rhotograph  3i^'illuatrate« 
the  grovsrth  of  narrow  anglee  >it  the  buse  of  the  i eider. 

3ith  upright  growing  varieties,   ar  in  case  a 
wider  spraud  ia  desirnd  in  the  wide  spreading  variety, 
no  pruning  need  t^dce  place  at  the  etart  of  the  second 
year.     In  any  case  the  question  of  whether  it  liuy  he 
desirable  to  do  a  little  cutting  back  on  the  surplus 
branches  «ill  be  detonuined  by  such  conditions  us  the 
necessity  for  a  wider  spread  or  an  upright  gromrth  or  the 
development  of  a  pri.iary  scaffold  limb  that  foiled  to 
grow.    Absolute  directions  cannot  be  given  to  fit  all 
conditions. 

fieniesaber  the  control  or  spre^ad  in  all  oases  is 
deteruined  by  co;^pQtilion  luottg  the  branches  for  position. 
Thus  the  fruit  grower  must  kAow  juat  the  aiiiount  of  thin- 
ning of  buds  and  twigs  oa  the  trunk  uni  br.inches  nececeary 
to  give  t>ie  desired  direction  of  growth.    Tnis  not  diffi- 
cult.   In  the  ^lain,  keep  in  :jind  the  principle  uf,  "Prune 
as  little  as  possible."    Also  that  dormant  pruning  will 
give  a  growth  iiapetus  to  the  reuainin^r  brani'iies  and  the 
strength  of  this  growth  will  be  controlled  by  the  asiount 
of  pruning.    In  this  way  If  no  pruning  has  been  dona 
the  first  tiio  or  thrsie  years  and  we  have  a  tree  full  of 
wide  sprsHding  liutbs,  -idth  one  or  two  liisbs  needed  for 
scaffold  brii/iches  that  h  iva  oean  over  grown  by  their 
neighbors,  a  dor.«ar»t  pruninj/  of  the  superfluous  larger 
llabs,  will  suffice  to  develop  these  scaffold  limbs  to 
.their  proper  siae  and  positions. 

Selection  of  .'Secondary  Scaffold  Limbs. 

The  secondary  scaffold  lirobs  are  the  branches 
growing  frou  the  main  or  priijary  scaffold  limbs.  The 
first  secondary  sortffold  branch  should  be  located  about 
a  foot  fro.u  thfi  trunk  ixad  attnehed  to  the  priria.ry  liiab 
at  the  side.    Itin  second  ■•OonJttry  branch  should  be  on 
theoppoaits  aide  from  the  first  and  about  a  foot  beyond. 
Mo  limit  is  i-lacsd  on  the  nujnber  of  seconditry  scaffold 
liiabs  that  i;i.iy  be  dovoljpad  on  a  priraary  sciiffol-^  ^^runoh 
the  only  restriction  being  that  ttiey  must  be  well  spaeed. 
In  the  development  of  the  Leader  tree  the  lower  pri- 
mary scaffold  br-inshes  will  be  larger  tiian  the  upper 
primary  scaffold  branches  and  will  carry  a  greater 
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nuatber  of  ncondary  saaffold  limbs.    The  trees  should  be 
gone  over  each  spring  and  the  limbs  thinned  out  so  they 
•ill  be  a  foot  or  more  apart.    In  studying  the  growth  of 
Leader  trees  the  vriter  finds  that  the  upper  branches  ure 
alwe^s  smaller  than  the  lower  brinchee,    For  this  reason 
little  care  need  by  t'jken  in  locating  the  secondary 
scuffold  limbs  on  the  uptisr  branchea  since  these  lirabs 
do  njt  have  to  carry  tie  great  a  load  as  the  lower  liijbs, 

Third  Yea^  Training. 

Modified  Leadar. 

At  the  start  of  the  third  year,  for  the  Uodi- 
fied  ueadsr  four  or  five  prixoary  scaffold  brjinchee  should 
be  present  to  farm  the  head.    If  the  requisite  tiurjber  of 
liabe  are  at  h>ind,  the  lender  should  be  cut  off  just 
above  the  n^ghest  scaffold  branch.    If  not  ttiou^^h  limba 
are  present  I  continue  the  leader  for  cin;>ther  ye.ir,  for 
the  dsvelopraent  of  adiitional  brinches. 

jSfxoh  primary  3c;iffold  liiab  io  trained  for  ite 
secondary  scaffold  br-u>ehes  as  explained  in  the  paragraph 
en*  "Selection  of  Secondary  Scaffold  Limbs." 

The  secondary  scaffold  liiabs  ire  trUned  in 
the  same  «ay,  with  luteral  brcuichos  grown  about  the  linb 
at  intervals  of  six  incnes  to  a  foot.    Ihese  l.-itsr^xls 
are  not  placed  on  t)ie  sides  of  the  seesndary  scaffold 
limbs,  but  ..lay  be  located  at  any  pjint  about  the  limb. 
The  distance  apart  ifilX  d'^^end  on  the  tvig  and  leaf 
habit  of  growth  of  the  variety.    If  the  variety  tends 
to  develop  long  slender  twigs  ar.d  l-irge  leaves,  allow 
t>ie  raaxiiBuia  distance  apart  for  such  types. 

Leader  Type. 

'Aith  the  Lejider  type  of  tree,  the  leader  is 
net  removed,  but  treated  in  each  succeeding  ya^ir  in  the 
ewae  iaanner  na  outlined  for  the  second  ye:ir.    Ihat  is, 
e.tch  yeur  primary  ac  tffold  liiabe  are  added  to  the  head, 
care  being  taken  to  space  and  spread  then  properly  luid 
to  h';ive  each  licsb  fill  its  piloted  position.    Thus  liiabs 
numbered  1,  5,  lu^  Z,  6,  11;  3,  7,  12;  4,  8,  13  should 
be  in  the  same  vertical  pl^e.  ?i;e>  (>hu^o^ri>t>h  "^^b 

fourth  Year  to  BeariiiK  Age. 

Uodified  Leader  Type. 

iSfith  the  Modified  Leader  tree  the  head  should 
be  completed  during  the  third  ye.ir. 
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L8%d«r  trM  at  •nd  of  third  y«ur. 

Thic  photograph  illuotratoa  Via  growth  of  tho 
loador  troe  at  th«  «nd  of  the  third  yur. 
Plvo  •oaffold  oroncheB  iiaT*  been  aoloetod, 
wall  8«p.'trmted  ^mi  arr.tr%;ad  on  tho  trunk. 
Nuobor  9  !•  a  opur  that  will  dovalop  a  oatio- 
factory  branch  this  yaar.      l^ub  aoaffold  liHba 
ahould  he  preaent  on  nuabara  1  and  2. 
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Iieader  Type. 

far  the  Leader  tree  continue  the  leader  and 
prune  a»  outlined  for  the  second  year.    Very  little 
pruning  is  now  to  be  done.    In  gener-xl,   cut  out  any 
laterala  that  tend  to  grow  verticully  in  tiie  tree  or 
that  cross  or  interfere  vdth  a  veil  t-'l'^^ced  lateral,  /vt 
the  st:urt  of  the  fourth  or  fifth  year    the  special  cut- 
ting back  on  the  fruiting  iat^rile  for  such  T&rietiao  aa 
King  is  na«  necessary.    This  cutting  back  is  done  to 
increase  the  fruiting  area  on  the  brunch  of  vsirietiee, 
which  grow  long  bare  luterals  that  do  not  develop  sul.- 
laterals  rnjidily.    King  is  an  excellent  exaiaple  of  ouch 
a  Variety.     In  Photograph  ''o.  3|>  notice  the  long  bare 
branches  la  the  top  of  the  tree.    Iliese  branches  carry- 
inj^  uhort  fruit  apurs  and  soraetiuee  a  short  laterul, 
rarely  two. 

The  method  of  cutting  back  is  as  follows: 
Tiie  fruiting  laterals  along  the  scaffold  liabs  are 
pinched  batd:  in  the  spring,  leaving  ubuut  eighteen  inches 
to  two  feet  of  the  previous  year's  growth.    This  leaves 
twelve  to  eighteen  incies  of  fruiting  vjood  aji'l  room 
for  the  develop;nent  of  two  or  three  luterals,  whi(^  nay 
be  pinched  b<ick  the  following  year.    Laterals  that  grow 
near'  the  cut  end  of  a  branch  laay  be  too  close  together. 
In  such  a  case  thin  out  to  leave  room  for  the  develop- 
ment of  future  bearing  laterals  land  fruit  spurs. 

Bearing  Age. 

The  pruning  during  the  bearing  age  consists 
in  keepting  the  branches  separated  on  the  leader  until 
the  tree  urrlves  at  t>ie  age  at  whicti  t)ie  leuder  either 
becotses  broken  up  into  a  nuutber  of  suiall  branches  and 
then  needs  no  further  attention  to  spacing,  or  must  be 
cut  badi  to  prevent  any  further  increase  in  height. 
Die  age  at  which  this  will  occur  cannot  be  given,  but 
will  vary  for  different  varieties. 

Pruning  should  consist  in  thinning  out  dense 
places  along  the  branches  iind  cutting  out  crossing  twigs. 
Most  of  it  should  be  done  on  one  year  old  wood  for  a 
branch  should  not  be  allowed  to  grow  out  of  position  for 
mors  than  a  year. 

In  tias,  the  spurs  ^lay  LecoMe  too  numerous  or 
old  and  i<roduce  suiall  and  inferior  ajjples.    To  remedy 
this  condition  ix  ^ianeral  cutting  buck  of  the  spurs  should 
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King,  a  varlsty  that  vill  naed 
•  little  cutting  back  on  the  laterala. 
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be  done  In  the  spring  before  grovih  starts.  This 
dormant  pruning  »iH  atart  into  growth  cortain  inac- 
tive buds  and  spurs  tmd  cuuee  a  vit/uruus  growth  of 
new  wood.    This  new  wood  will  develop  a  new  spur  systeta 
the  second  year. 

RuXes  for  Pruning  Bearing  Trees. 

il)    Prune  as  little  as  possible. 

(2)  Do  not  out  bade  the  leaders  of  the  scaf- 
fold brunches. 

(3)  Weak  growing  varieties  should  be  pruned 
■ore  severely  olon^  the  scaffold  luoba,  strong  growing 
varieties,  lightly. 

14)    7arletie8  that  branch  freely  require 
little  pruning.    Hiose  having  unbranched  liiabs  should 
be  pruned  riara  severely. 

(5]    Rich,  deep  soils  favor  growth,  prune  trees 
in  such  soils  lightly.    Tn  shallow  sandy  aoils  trees 
produce  short  shoots  and  the  laterals  should  be  cut  more 
closely. 

(6)    i'rune  biennial  bearers  conservatively  and 

yearly . 

^7}    {'rune  only  to  admit  light,  to  produce 
more  vigorous  fruit  spurs,  to  produce  laore  be.jLring  lat- 
erals and  to  correct  "out  of  place"  growth. 

(b)    If  trees  roake  too  vigorous  a  growth,  change 
uetheda  of  culture,  ruther  than  to  prune  severely. 

(y)    Thin  the  fruit  each  year  and  do  not  per- 
mit enough  fruit  to  hung  on  Lhe  two  year  old  wood  of 
the  leaders  of  the  scaffold  branches  to  badly  distort 
them, 

(10)    Oo  any  severe  denuant  pruning  preeeeding 
a  heuvy  bearing  year. 

A  3tudy  of  the  i)evelopiaent  of  Brunches  on  the 
Leader. 

Soue  difficulty  uay  be  experienced  after  the 
third  year  in  securing  the  growth  of  enough  branches  on 
the  leader  to  be  ible  to  seioct  :  risiary  scaffold  limbs 
In  their  proper  place. 

Studies  were  made  on  a  nuuber  of  Wealthy, 
Ju chess,  jfagner,  md  other  v-irieties  to 

deteralne  the  posltxuii,  angle  of  liiabe  and  number  of 
llnbe  as  found  on  unpruned  leaders  from  two  to  five 
years  old.    The  following  facts  were  ascertiined. 
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nrat.    The  unpruned  leader  develops  but  one 
or  t«o  brnncnea  on  the  two  year  old  wood  cind  a  number 
of  8|iurs.    The  branches  are  usually  neur  the  end  of  the 
year's  growth. 

jeoond.     Vs  each  year's  growth  of  the  leader 
Increases  in  age  more  liinbe  tend  to  develop. 

Third.    Limbs  at  tie  end  of  the  year's  growth 
loay  be  narrow  angled.    Li/ubs  four  inches  or  so  bade  from 
the  end  of  the  growth  are  always  wide  angled. 

The  following  table  will  illustrate  these 
facts.    These  tfsalthy,   iXiohess  and  Jagner  trees  had 
been  trained  to  the  Vase  foru  wiien  plunted  und  five  to 
eight  scaffold  lii;ibs  allowed  tu  ^^row.    Tnese  liiabe  had 
not  been  pruned  tor  four  years  and  each  in  Its  self  was 
analogous  to  the  leader  in  a  leader  tree,  excei.it  that 
probably  there  was  not  the  dovelopiaent  of  priiaary  scaf- 
fold limbs  that  would  huve  occursd  if  It  h;id  (^rown  alone. 
But  for  our  purpose  it  served  to  dejoonatr  ite  t'le  growth 
of  an  unpruned  leader.    :>ee  i'hotograph  No^  j^t- ^  ? 

TABUC  VIIX. 

Kuiaber  of  laterals  on  each  year's  growth  on  twenty 
two  leaders  as  counted  and  laeosured  on  seven 
Vealthy  trees. 

Length  of  Laterals 

Tot  Av. 


Year 

:  6- 

:  12- 

:  24" 

:  36" 

:  iii" 

!  60" 

:  72" 

80" 

So.:  ho. 

lal4 

:  i) 

:  b 

:  5 

:  18 

:  .8 

:  2U 

:  2o 

:  14 

:  V 

<i 

:  I 

.  68 

:  4.0 

inz 

:  4 

6 

:  20 

:  13 

:  12 

:  -i 

.  74 

:  3.3 

26  Leaders  cn  6  Juchess  Trees. 

Length  of 

Laterals 

Tot 

AV. 

Year 

6" 

:  ^2" 

:  24" 

36- 

.  48- 

60" 

:  72" 

ao" 

:  No. 

;  No. 

1914 

14 

26  : 

o  : 

4U 

0.5 

1913  : 

10  : 

30  : 

20  : 

16 

2 

78 

3.2 

lal2  : 

4  : 

a  • 

13 

J 

16 

16 

Id 

£7 

3.4 

}io.  38 


A  ««gner  tr«>«  uaitd  to  study  the 
briuioh  AtveXoiiatmi.  on  the  luAdtr,      I  ots 
th»  upright  growth  of  thi»pe  l««<i«re  &nd 
th*  branches  anu  opvrm  «n  the  eldar  wood. 


No.  39 

A  Duchesa  troe  studlad  for  the 
development  of  branches  in  the  leader. 
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36  Iisadsrs  on  10  tVa^ner  Trees . 
Length  of  Lateral* 

Tot  Av. 


Year  :  6" 

12" :  24" 

36" 

4d" 

60" 

72" 

80";  Ko. 

No, 

1^14 

11 

13 

B 

1 

33 

,3 

U13 

3V 

24 

21 

li* 

3 

1 

1 

lOb 

3.0 

1912 

6 

19 

14 

12 

7 

5 

iiO 

•  2.2 

This  table  revealo  the  fact  that  on  the  two 
year  old  wood  on  these  ieidera,  there  wjis  nearly  an 
averse  of  one  branch.    Jn  the  three  year  old  wood  there 
waa  an  iver^ige  of  throe  branches  for  Duchess  and  Wagner 
and  four  branches  for  v.'ealthy.    Vhe  nuuber  of  later-Us 
developed  since  XilZ  on  the  X'ilZ  wood  fiverHges  from  a 
little  over  two  to  nearly  four,  but  in  two  cases  the 
growth  of  the  1^12  wood  averaged  only       feet.  These 
lacasuraraents  demonstrate  th:tt  when  the  leader  tree  is 
three  or  four  years  old  or  older  that  there  may'  not  be 
wall  i.l!iced  and  wide  antjled  priiaary  sc  if  fold  Hubs  pre- 
sent on  the  two  year  old  wood  of  the  leader.    In  such  a 
case  the  table  shows  that  by  waiting  until  the  wood  is 
three  or  four  yeitre  old  tne  oaoessary  linbe  will  pro- 
bably be  present.    In  case  there  are  only  narrow  angled, 
poorly  located  br>inches  on  the  two  yeur  old  wood,  these 
laterals  should  be  severely  cut  back  or  entirely  resioved 
■«ith  also  a  slight  tninring  of  the  spurs  below.  This 
pruning  should  atiuiula'te  the  growth  jf  the  remaining 
spurs  so  that  the  next  sprin;^  the  desired  branches  will 
be  present,     rree  growing  varieties  iiS  Haldwin,  opy, 
><!oIntoeh,   iVealthy,  Uan  >avie,  Hhode  Island  (ireenlng,  and 
Ked  Astrachan  will  r^irely  Aomb  to  be  treated  in  this 
manner.    The  greatest  difficulty  will  be  experienced 
witn  King  and  like  virietiee  thut  do  not  develop  branchea 
or  twigs  readily.    .^Ith  these  varieties  it  may  be 
necessary  to  head  back  the  leader  six  inches  or  so  each 
year.    This  will  cause  the  development  of  a  number  of 
laterals,  of  which  a  choice  uay  be  iiado  for  primary 
scaffold  limbs  and  an  upright  Rrowinp,  lateral  to  con- 
tinue the  leider. 


In  order  to  test  Die  ideas  SLibodied  in  tViis 
thesis,  the  following  experiiiients  are  plunned  to  com- 
pare mathoda  of  heading;  and  pruning  upple  trees  to  as- 
certain their  effect  on  the  tree,  their  coats  and  prac- 
tical value  in  ttie  orchard.    These  types  of  heads  are 
as  follows: 

1 .  The  globular  or  vase  head 

2.  The  modified  leader  head 

3.  fi  new  fona  of  the  true  leader  head 

4.  .\n  unpruned  head 
There  will  be  included  also 

5.  A  oomjiarlson  of  the  effect  of  heading 
in  and  not  heading  in  on  types  (1) 
and  13). 

These  uiethode  of  heading  and  pruning  will  be 
tested  on  five  varieties  of  differing  habits  as  to 

1.  Jbiffsct  on  heighth,  spread,  density, 
and  general  habit  and  vigor  of  growth; 

2.  ?ruit  production  comparing  age  of 
fruiting,  position  of  fruit  on  the 
limb,  r^igularity  of  bearing,  quantity 
and  quality  of  fruit  produced; 

3.  Labor  costs  including  pruning,  spray- 
ing, thinning  and  picking. 

Location  and  Plan  of  orchard. 


^is  experiioent  is  to  be  located  on  the  Tux- 
bury  land  between  Plefisant  street  and  the  brook  .  It 
should  yield  results  froa  ttie  first  yeur  and  it  is 
hoped  that  it  ia>iy  remain  aa  a  penaanent  orchard.  If 
we  are  coiapeiled  to  vucrite  the  land,   valuable  results 
should  still  be  secured.    There  may  be  10  rows  the  en- 
tire length  710  feet.    Penaanent  trees  to  be  between 
40  and  45  feot  apart,  the  sesaiporianenta  bringing  it 
down  nearly  to  20  feet  and  fillers  to  about  10  feet. 
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'fhc  fillers  may  not  come  into  bearing  but  will  yield 
valuable  results  on  the  laethods  of  forming  heads  and  aay 
then  be  removed  or  the  sc;i.ffoid  Limbs  broken  dovn  under 
test  to  ascertain  tiielr  strength. 

There  will  be  two  rows  each  of  five  varie- 
ties.   Of  the  types  planned  as  penaanants  there  will 
be  20  treee  of  each  treatment  in  e^tch  variety,  arranged 
OB  two  groups  of  eight  trees  and  one  group  of  four 
trees.     Tn  the  eight  tree  groups  two  trees  remiin  as 
peruunente  and  in  the  four  tree  group,  one  tree.  The 
types  planned  as  seuii-penoanents  are  to  be  interspersed 
aiBong  the  other  types  and  disposed  in  exactly  the  same 
Banner  but  they  will  come  out  at  the  age  of,  perhaps 
20  years. 

This  arrangement  is  nore  clearly  shown  on 
tno  attached  partial  plan. 

Varieties 

The  varieties  to  be  used  are  as  follows: 

(1)  Baldwin  principally  on  jiccount  of 
its  corer'iercial  iraportance, 

(2)  Uelntosh,  for  the  sane  reason. 

(3)  Horthem  Spy,  a  vigorous,  upright, 
dense  headed  variety. 

(4)  -ttiode  Island  Greening,  a  vigorous, 
spreading,  luoderately  danae  headed 
variety,  bearing  green  apples. 

(5)  Toopkine  King,  a  strong  groving 
open  headed  variety. 

Uethods  to  be  i^ollowed  in  'developing  the  Heads. 

(1)  The  true  Leader  type;  not  pruned. 

The  leader  to  oe  allowed  to  develop  without 
cutting  back  until  the  tree  is  16  or  20  feet  high.  The 

main  scaffold  liinbs  to  be  spaced  B  to  12  inches  apart 
and  placed  .,/l  pointing  to  the  south,  ,'2  to  the  east, 
iy'3  to  tne  west,  and  ,r4  to  the  south,  branch  ,/!  to  be 
24  to  42  inches  frora  the  ground.     Uigher  sciifrold  limbs 
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to  be  arranged  in  a  Bloillliir  manner.  Secondary 
eciiffold  liiftba  to  Da  spaced  on  the  priimry  scaffold 
limbs  and  not  allotted  to  out^erow  the  leader  of  the 
priisary  BCtkffold  lirab.    Later  pruning  to  consist  in 
removing  superfluous  and  interfering  branches.  fJo 
heading  buck  unless  vhere  >t  side  brrmch  outgrows  its 
leader  or  v^ere  u  scaffold  leader  outgrows  its  neigh- 
bore.    Attention  to  be  given  to  securing  a  wide  angle 
of  the  inain  scaffold  lliab. 

To  be  planted  as  penacuient  trees. 

(2)  The  leader  ty.ue,  headed  in. 

To  be  treated  as  (1)  except  that  primary  und 
secondary  scaffold  briinches  to  be  he  ided  in  each  year 
l/5  to  1/3  their  growth.    Interfering  and  superfluous 
branches  to  be  reinoved  as  in  ^1). 

To  be  planted  as  semi-peraanents. 

(.3)  The  modified  leader  type. 

To  be  pruned  exactly  line  (1)  except  that  the 
leader  is  cut  out  after  the  first  four  scaffold  branches 
are  started. 

To  be  planted  as  penaansnt  trees. 

(4)  The  "unpruned"  tree. 

To  be  grown  with  as  little  pruning  as  possible, 
leader  allowed  to  grow  ae  Is  (\) ,    T"o  attention  to  be 
given  to  placing  9Ci.ffold  liiabs  or  securing  wide  angles. 
Interfering  and  superfluous  branches  to  be  raaoved  where 
absolutely  necessMry. 

To  be  planted  as  setai~pemanents. 

(5)  The  globular  type,  not  headed  in. 

Leaded  to  be  cut  at  24  to  42  inches  accord- 
ing to  the  variety.    Three  to  five  scaffold  branches 
to  be  developed  as  well  ap.xcsd  as  possible  under  the 
circumstances,  to  foru  a  well  balanced  he^d.  Interfer- 
ing and  superfluous  branches  to  be  removed  and  weak 
crotches  prevented.    No  heading  in  unless  necessary  to 
prevent  a  branch  outgrowing  its  neighbors. 


To  be  planted  as  penoanent  treee. 

^6)  The  globular  type,  headed  in. 

To  be  pruned  exactly  like  (5)  except  that 
all  strong  shoots  are  to  be  cut  back  1/3  to  1/2  their 
growth  annually. 

Note:-  All  trees  to  be  one  year  whips  4  to 
feet  according  to  v,iriety  when  set. 


ktethods  of  Securing  Data 

On  growth  and  habit 

(!)  Trees  to  be  ealipered  each  fall  at  a 
small  nail  on  the  trunk  about  1  foot  frorj  the  ground 
and  on  each  of  the  laa^n  scaffold  limbs  about  4  inches 
from  the  trunk. 

iZ)  All  prunlngs  to  be  weighed  Immediately 
after  removal. 

13)  Height  and  spread  of  trees  to  be  laeasured 

annually. 

(4)  Leaf  weights  to  be  taken  annually  by 
selecting  the  6th  le^f  from  the  end  of  a  string  shoot, 
or  if  daruiged,  its  nearest  sound  neighbor,     .^hen  the 
trees  are  under  five  ya.'U'a  old  10  leaves  will  be 
enough;  after  that  u  larger  number  to  be  t;iken  as  t'le 
trees  Increaue  in  idze.    The  leaves  to  be  kept  until 
thoroughly  ulr  dried  and  then  weighed. 

At  least  one  tree  of  each  treat^aent  to 
be  photogr^hed  periodically,  porh^ips  every  three  years, 
preferably  in  winter. 

(6)  General  notes  on  the  appearance  of  the 
trees  to  be  laude  annually. 

On  fruiting  habits. 

(1)  The  yield  to  be  taken  annually  in  pounds 
and  either  the  number  of  fruits  or  their  nvoroge  site: 
also  the  proportion  of  Kancy,  A  grade,  B  grade  and  culls. 

(2)  The  position  of  the  fruits  whether  ter- 
Minal,  lateral  or  on  spurs. 

(3)  The  color  and  quality  of  the  fruit. 
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Budd,  J.  I.,  and  Hansen,  N.  K.  —  Aaerican  Horticultural 
ManuiU,  li03, 

funk,  J,  H.  —  Fruits  for  Pennsylvania,  1S07. 

Maugh,  T,  A.       The  American  \pple  Orchard,  X'JOb, 

Favor,  £.  H.  —  /ruit  Grower*"  Guide  Book,  1911. 

Paddodc,  if.  and  Jhipple,  0.  B.  —  ;Tuit  Growing  in 
Arid  Regions.  1910 

Pletchor,   J.  S.  —  How  to  Uake  a  fruit  Garden.  1906 
Dilkinaon,  A.  i<..  The  Apple,  1^15. 

United  States  AXperxu»ent  station  Jieports  and  Bulletins. 

Washington  :-ixii.  3ta.  Bui.  ^26,  Pruning  Orchard  Trees  lH'tb. 
Del.  Hnp.  Sta.  Bui,  X!,V.  The  Pruning  of  Young  ?ruit  Trees 

Ya.  Sxp.  Sta.  Bui.  99  Crowing  the  Apple  urehard  IbVi. 

Uo.  Sxp.  Sta.  Bui.  61  Apple  Growing  in  Ui»souri  1903. 

Purdue  Uni<  Hxp.  Sta.  Bui.  lO'i  Apple  Ci'owing  in  Indiana 
1905. 

Colo.  £xp.  3ta.  Bui.  106  Pruning  7ruit  Trees  1905. 

;U'k.  Xxp.  Sta.  Bui.  91  Ouggeations  upon  the  cere  of  Apple 
Orchards  1906. 

(test  Ya.  c.xp.  3ta.  Bui.  116  otarting  Young  Orchards  1908. 
Vt.  iSip.  Sta.  Bui.  141  Apple  Culture  in  Yemont.  1909. 
Uont.  Sxp.  3ta.  Bui.  97  i^rult  Tree  Planting  in  Mont  1^01. 
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3torrs  jfcxp.  St&.  Ct.  bul.  62  wcid  66  \ppXe  Gro«in(;  in  N«« 
Kngland  mo. 

N.  y.  ii^xp.  Sta.  Cire.  Ha,  13  Pruning  fruit  !>•••  1910. 

iiieh.  Kxp.  Sta.  Bui.  262  Suggastiuna  on  I'lanting  Orchardle 
1»10. 

Md.  £xp.  :ita.  Bui.  144  Apple  Cultur*  1^10. 

Ui»s.  £xp.  3ta.  Bui.  147  Apple  Growing  in  Uiaaiaaippi  1911. 

IHLa.  Kxp.  £ta.  Bui.  307  The  Managanani  of  a  Bearing  Ort^ard 
1911. 

Via.  Kxp.  Sta.  Bui.  201  i-'lanting  the  Cewaercial  orchard  1911. 

Pa.  fixp.  Sta.  Bui.  126  The  Apple  in  Hennaylvania  1914. 

Utah  Sxp.  ota.  Bui.  140  The  Suouer  i^runlng  of  a  Young 
Bearing  Apple  Orohard  1915. 

Va.  £xp.  Sta.  Tech.  Bui.  5  1915 

Ore.  Sxp.  Sta.  Bui.  130  Pruning  1915. 

Pomological  aocietiea. 


Aaterican  Pomological  Soc.  Free.  1B48-- 

Itaaa.  Hort.  3ec.  Report.  1829— 

Uaaa.  <<'ruit  Growera'  Aaaoe.  Reporta.  1909— 

Conn.  Pomological  ^oc.  1891— 

Maine  btate  Pomological  Soc.  1873 — 

i^ruit  Growara'  Aaaoc.  of  Kova  Scotia  1892 — 

Ontario  fruit  Growera'  Aaaoc.  Can.  1869— 

«eatem  N.  Y.  Hort.  3oc.  -\n.  Proc.  1878— 

Penineula  Hort.  Soc.  Trans.  <3el.  1897— 

Vt.  State  Hort.  Soc.  Reports  1896— 

•Worcester  Hort.  Soc.  Transactions  1847— 

Neb.  State  Hort.  .ioc.  Aa.  Report  1877 
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«ia.  state  Hart.  Soc.  Trana.  1871 

Uinn.  Stat*  Hort.  &oc.  An.  Heport  1B83 

Uo.  3tata  Hort.  3oc.  An.  Report  1657 

ulcli.  Stuta  Hort.  Joe.  An.  Heport  1872 

lawi  State  Hort.  Soc.  Trana.  1869 

?a.  Stat*  Board  of  Agriculture  1872 

Ohio  State  Board  of  Agriculture  1867 

Indiana    State  Board  of  .^rioilture  Trana.  1866 

Kansaa  State  Board  of  Agrueulture  Heport  1874 

Va.  State  Board  of  Agriculture  Heport  1895 

State  Board  of  riorticulture. 

Uo.  State  Board  of  lort.  Bui.  50  i'runing  Apple  Treea 
vith  aoiae  notes  on  their  general  care  1910. 

Ore.  State  Board  of  Hort.  Heporta.  1899 — 

fericdicalo. 
l-'o  reign. 

Gardanera    Chronical  London  1841 

Jour,  of  the  Royal  Kort.  Soc.  of  Ha^,         l.ondon  1846 
Dome 8 tic. 


Rural  New  Yorker 
Country  (ientleuian 
The  yruit  Grower 
Bettei^  f'rult 


New  York  1850  to  date 
Albany  and  )>hil.  1853  to  date 
St.  Joaeph  L'o.  1889 — 
Portland  Oregon  1906 


Canadian  iiortioulturiat     Toronto  1878  to  date 


